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j4l 


jdl 


ubj^AJl *A p o':yL4 ^ ^ol l-l>* <_jaJ' ^ *^aJ V 

Aj^ laj ^_AAOj \jjb ^JajX j c^AhJ' ^cjjU i. iS^ ^ oO^»> V JpLi ^ 

^^Ip ' ^A' II j L^j o^yJ' oljjUlj L*jJ15"j 

^>-'j i^lp ^UL> (3 A-o^tlll dAk xQaj 4 ^pLoO>-'j 4«^aj>tO 

(j^Uallj L 5 JA JJ CjvSsJ' 4jJ '-^Jj'j' J-bi-' aJL>- ^P jS^j C^^Lv- ^jL^U 

_ laj cA-o ji\ '-L» 1$j AsS> t ^ ill j A-wo^ulJ' oV j-oJ-'j 4_A ^jtil j <LOL jAllA' 

, <bOAjlA' tL^AJl ^lp ^J* J 4j ^IzAl 0 Sjt J 

A-JLS^ d **■-«,,, I AjjvdJl d->Ljl^J' o' La^IA* d Alg 0 C4O&0-J AjlOL>- A^oj 
-^•S f jt r^>7 jll J^P <y^ ^-jj£-C>\ ^Ojl (j^ -^*V J-^«i (1 

V Jjj h g 5 tA*j j_o ( _j1p i_iL>o J^SO I jjk ^0. J£" i_01 ■« g ■-» 

c«^ ^ a^oJl^J' ooliL^-Jl ,^s*~ . ^ ^ k I p ^ ^ pL^^A j*a5 ^Ap o^-*-o->o 

^w^jj Lo^ 3 cAijJl ^ J^P ( ^-a 4 **j^ s*dJ' ^OldJ' ^l*j ^ Aj i_P ia.;.^ dAj^l 

. L^. Xj>cwg Ol-a-s^ ^J^P jUSJLi Jw&l j^d> ^jA p A^woJbtJl 

s^_~>co>-- oA^-fc o^«5 'o_A( C"*> (J L* .A A* o' ^-Oj *V aj' js* 

t a_wooA-' ^LwO' ^<^£,3^-* 'Aa o' j^' .l^Sdgj a--xLA' oo'j^Sf' (J'^ 
oj50' ^ ai>'^J l oL-vJ^f' »w3jp .o^J\ 'juA ^/uoAaA' ^j-' 

4jI jjJl ^Jal —j 1__#to jA\j^> 0 r~r*'_)4l J^-4 ^ 

-t> 

AjUwvgJ JlAj AjV aJUI tt^JjJWii' AjlpJ LwfcJ j J-Lj 'Aa o' 0-J .aJ-A l^wa 

. L^Jg'^ot g-Lfl- O .^' L^Ui; <L bjC* 

0jjJ}^ 'jb (^Al' ^oJlA-1 j^^A-LoAI Lw^Ap jLSoUl 4»o ^1 

01 <6yu, I Jut. js- oLpj jJ\ <S^ J* AjLp 

k.^o \jllj Ajt-OaJl ^ oLJ-l iQ..i ij ,jjJl J5" i\^i- JS" ^ i iyu (^JlJl ^5\jlll 



4 _*J I i_L-» 
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Lc. lilp OtS" bl a Jl& Lgj^a ^Jl AtaLili 

0^fxJl j*L^I 4 S" j^- 4_taljc* ^ i , _ ijl tc-jULJl ^LJj>xjJ 

C ( ^0Ll*a2Jj CC—jLJjI ^O 3 j^a £.^Jw ^ ^ 1*^-^ ^S' $aJ Iji ,J^4 aS" y^j (JspV' 

. a. j»L«l *)LLa ^>> ‘lT^ 1 

cl^-J 1-lPj ^O. Jg.I> ^o-La Lt3lj A-J^Jl 4J ^siil ^ OJj t ^^*>L*>LS! Jliil 

Jbl LjjJl SLi-l j \*JjJl jLr>- AJLJb;-- yjj IJLtfj 

l3j-s» AL^I^Lj 01 y* c^t-lxii Ayo^l y yyj\j ,Jjl>lj La iJLfc t ^jJj*yi 

f-ij3 <j£ j^j 4_Jjxjl A3 ^xil Oj-^ (J j^>eJ £^0; ^ A>l LJ^J 4 • ■"* ^ AoJ^Ltl* J^j Lb ^>*_Iaj 

lilj c^3jjo OV aL;Lj jliil I-L& 4»..Igll tjLv2i>-L .^jOJl ^jJO 
jl^-l ,^lp ^ (_£jwJl JJLxJl 0^3 cjji WU ^cJjJl ^ g all jou 01 

*V Axis 13 OiJ a~ojJO ojLiJ! .a,^aJJ aLIS /^Svj ^1 a^J^J! oS/ ^j~Jj t4.o ^ ll o-La 

Ju>- ^JLpj ^y*- : ^tcL-3jJl ( j-* ^bl :aJ ajj! 

01 La t aLa^j ^Sot, ^ l*Jt 01 y*> ^Li*il S' L3*>L*i^l tL-iS/l -Lil Ob 

. j » ^ 1? 4jjli L$jyf *VJ c ^ ill JjIS AjtJaJl ^ J5" 

. ojLxJl lj-A ^ jJiSLxo cA-j j}\ !x^ ^j>-Lv^ L)( 

t! Jj J^- .aLaIwmJT. cj ^ ALA I ^Jl ^Ls^jVi Ai ^Jca 7'^^^ 

Jj-l^- ^Lp 4 Jjji cJi cLa ^jxkS" oA> 2ilt ^Li ^ 43^> JS 1 ib-*>LLl jIS' UiS" 
L/^ 1 ^ 5 ^ J^ UiS"j ^ci^Uji-1 l-Lfc ^j-^j 

aJlP C^ 2 XU-I CA^^ lliJ ^bj' UiS"j ‘AlS'y- A^Sy Aljlj^ Ji 

l_L-* Jj ^CJ ll-J jLXJJ^f\ ^J-P J^3 ^ ^7 \Jjt l y*-y .AjcJ^ Ai yu* 

y^3 ^P J-v^Lu Ail . ^Lp A? 7 Ll^Li^Jrl /^P aJ j3 ^SoT. La J/-AJ 

lit La Ji" oV t^jLgJ ^^ixjr.^cuJi Ai^j jl V L*J\ 

.(Steve J. Bissel) ajL^jj 

^1 ^j - 4 ij <—^ 7*^0 Lo^p jjj jLj Jb-» c — - ’ jl Ol JL3 j 

,^-^a j^P Jlj^Jl Ol AJjL£ ^ AJb>- /^a ^Lj La J_^. ^[j 4 7^' 

JwLj . aJL^Jj>-I 4jb O^^vj 01 J-Xjo V AJU^j ^r*Sfl J 1 0 ^ 7-^0 ^ 



‘gT' d'j J X? Jj W-*^' Ob ^r^n! SijJ' '-V dl 

Edward) ">-V'j oJ-' oy ^cJl *U;V' diJ ja -bdj 5l?L^" <uf t ULc 

.(Tryon 

^j y^ ai*I oJj 2 ^ 5 1 y> ^ t^>cdl icJl ^j iiLtjb jil ELa 

^ Id Axjhy col jy<L 2J tlo-UJl Lgj ^yj ^Jl CoL-LaJI O' oUU y£- J g ->■ 

L /'Ld.l W ? 4 • M j d^alp CO"^ipLjij ^ j (JjjLE* 4 ^PjOs j^» 

.^-Ldl l* f gJ' <d>]l Ifj j—g—o" u 

t d'—“d a!>jXj J-Slj ^ [ j~J ^ jpjyiLt: <o iJj-oj c 5 -dl 5_j J>\ |jg* ol js- 

A>e-i »d^j cj»j-aj L* coL5”jl^ L* ZJLjhj y"y Ji>- , >U.I j j . >>•* - o' 

ioO .1 IwLb y OjO^-I .s -bop <cpL>c>-!j i-iL—ul coL^Iji o_xj JL»I do* I^ :c. .*i^ j. 0 

A_1p J^sO E> ol 3JLi>- .o-OO^Cj j»jij Jj ^Uil V ^LUl o' y 

iO"^ ol _^B !>_^a)' Slfci Ail^ V 4 *-L5 U _y~\ U ^Js- ^Aiyj ^LlJ' ja 
^ ^ (d‘ yj <-<Jy~\ tLil ja dLicS'l J>s_ L> <&?j i g^Lil JL*s j* j_*JI ^ 
• (_s~^ df g-'di c^V to^- cs^' ooL»jL«II post J5sJo 

o^j ‘<-5^' dy>M dyg*j o^Jl d' g^* 5 -^' (*^^-' 0 ^ 'd_B 

iLcdj O' ^ 2_j^l ol . 1 ^ Jff LiyJ c Ljd Ls^p jJ Lji i ^ 5 *cJ-' 

^ ■ J^' (*id' O' ji l *£ ‘c5 y~‘^. EJL^>- jX* 

Olil*) ^Js- ^ UJl A-ii OliC.1 j t s.^i> j^Os y> 2u*jj L^JajA Jid" 

jvidl ^j Ul .1^ j>- \*s j LgjaUaj L^*-0?l JAJ olil d^pr' L$ Lf- i_>ycJl 

.Oj-Ij o' ^ fLoS r l oOa J5 - is j*a fL>-j V ajV JjU j^p i UJU 

} j*i d' dlSdiJ ^ ^bai'cJ V il ^4.alg:« cu^wJ li* iJl>cOoV' O' jS- 

4_lid' Ajydl \y jL Jl y^t. j\ j>\ oV i.\>r j-!c~~J LgO-f Li” J5" jbJl 
.“Uiidl 1— A x .y j\ 4 c_aoJ' j jf-‘ 3^ i 3 E~d! lJu& ^ g:j *y 

^ '-Oil 'O-B 0| . L^J I » ... 4' jl l»Jl 4*_da o' l _ 5 **- l “- ■* iJl>tJO-l LgJ l 

(* J ^ -(^ (»-f 9 (_s^ (H5- 1 0-^* dj-i J_p^! (_s^ ' j-iU- Ji yioJ' Oj 

•‘ u -fr* <*-& oy y^ Ji£ jly Ji 



Iwl** 
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jJlijdl 5ib*- <5 \-ta* ^-J t^JjlSt |»liijJl 4*J J\ jjljSJ IJL^vJk 
c*>\^ ajjLo-^JI ^l^>.Sn iS" j>-j tJliaJl^ i_j jJ-l Ojy^j c3jTj^-I o^U<i>-l 
3ijxi! ^ tjj 4jJuj c J-i y* ol>.'-.a>il ^ O-^-v^t al>«J . 4../t ail O^S-Jl 

k__*L i yA 2uj oi c jcJLbi JJtipl li lf"!>l?-j ti—illall ajL^J ^ Jjti.La5lj 

.(Stephen Hawking) ~b4 at y. V \ ^y. j+ ^ J 

j£j\ Cj'j-Ai tAj^ww-J) j j^a! O^jLca Oil 4 

l-jLojV l 5 ^ ? .aJIj-*Ij aJLpj ,»Lal oLo)f' aJlj>- aIaJ o^jL*_* ^J-i *aoa jJl 

t» 

^^Jp UjL$j ^jLcoj A-jx-jJaJl |»jJl*JI cJ-b ^Jl _ 1 ^ ~ a.» SjtjJail Aolif 

Lgj j5> ^j£> LA^>-LJtj liy.bj 2jjJ\j apj^O* jii caJL*J^I ^jl*Jl 

tbfctljl *L<JLlSI LaJj>*Jj *Ua1?Ip ^AilVj L^j jJ oy>- ajljl V *Aj»I^>- ,J-*Lcj 
lO-a jj2J>- Ijjh . CjI^L^J^U Aj j jjl L$j ^Jflj JJV 4 L^Ji-a -LLtfjj C oU>c 3 L& jJLflj 

.AjLJjJl ^jl*jL ^<wo L« IJLla Jj«j ji £<Lj^J l ^ ^^JjjLfc 

^pSfl «A_ajJI jl L^-jJj^uSfl jl A$l>t-^Jl <j,l ^i.Ia.l> *V Ao J>\ l-A--« O' -A^> 

^a jJi jl LtD ^jOLl LLo^- 9 ^JjLa 4A*^>JL*Jl A3^xil O' Lyy>tj ^|j $A^<Jp O’L.^^^^xJ 
Jjc>tj V 4j| .4jjU?j 2j^L*> 4 A-^>jLpj <J*^LaP 0 j£j L)f 

O^^aJ O-’-Aj I^J L^2-s^A>t0l Jj. ^A^oJp jS f A^o-lp \fi\ Qj \ «,^3 ,»,<fl.>tjJ I 

jljo-V' Ujjx>JJ olpwLa j\ .,/2 ~ i >~L aJI ,L-o-fcOr a^oJp 

Jj>-V 0^“ *LO> ^1 j c5*>L0^fl^ ^-aOJ ^1 jj iJLj& J-*j jl j 

,4jv.^ j| IJjfc. 0-3^P -Ai La^p 0 d ^- ? T OL jl ^JL>-lj L^j>-j 4aOL>s-1J O' ^ 

aOjv? jLO“^/\ ^jL*-a Oil jLo-pJj <_-J J >dll J aJOs-OLaI J-AA-a 'JLA OA^tJ 

O3*^0»“l jl A-Ajj^iloa ^|j Lor. ji Oy^ ^*Vl aJp Oj^J O' Lo-^ ^Lal$c>-|j 
L^pjl.A* ^ L^jI j-^Jfl_c ^jlLi>c-C oaO?L o->p^-AjI ap^jJI O' ^^ 1^2 a-^L^j ^1 

. Lfejl ) \ ^L-P y** V 'Ojfc L-a^j L^c-Laj O'j 4To_JL\ IwL^ Jj ^P 

iJLjt) . jJijJl oL^>Ji JWjI) AyO-yJ i_L t^-j L^J' t_Jl J 1 yA A^^ Ll5*“ AjLp A^J 

;O0?Lj ^ AlP j±**l ll 0 V La J ji ^ L>r 0 j-Aj>*j c-LJlP 

l<jL-i isla^jo! aL jJaj ajp joc oSf jOJl aJLIS ^s ^ ^jSf 


AOoJjO 
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y>r 


^Js fljlviislj <w~j j^wdJ y ill A*l>Li ^ 4 ^J> c JjllLl ^ . (jj jj) 

01 jS' .^jL-JlaJ| J-ojJI jl a-O^L^J l aSIjVL) Jla^l ^1 Oj^ c(~lLs^JS^L iJ.1 
Lfr<v-flA> ji 4l fl»> l j a g * Oj J AjV A*-oJjl!| l / 2j H ^Lp Cf* 

^((Jl^_»—a) ^j-i*Jl L^S*jwij V as-^ j&u* LL*0 c—-L aD 01 LoJT c(^jto^jLa) 
jxJl aSLjVIj aUL^JIS”' l aJLJ^Ll^VI joIao-U L^jU>- IjLipI ^*aj ^ja IOajT 
01 ^1*-* Ai 01 ^*>i ?*~>*j V Ail p-^Jl -^Ijj -As*-1 (.(^^CLiUjl) 

p^j-^Jl Ijjfc OLi tjli-l AjcJfljj .(j^j) /^$sj (^ ^1 Aj^ laJl 0^^-> 

^^Ol A-J-I 2 JI A >^ .*s. i l c J^L^-Ji 0 ^j! ^ «** j * * ll 1^>-^1 

d0-& OLj i J >-! . A~oJL^-l .3^P^1 A?»-s^ ^ tAjL«L&P 

t^-L*il ^ AaJLjP C^Jj AaJ £^P _/A^ C-^Vl$0l 01 yp j y.* *J L> ^ ^ ^wsJ C^0>^jljw^Vl 

^ £\rJ' ^ J^j ^JJ J^' Or" %}j* 


4^>->xJL« <ZJ l ■> jJU Ail . ^1, JjO A-Ji-O J-O-P |t^Mj ^>-1 .ilLjis 

i^Jl!?!^*JLj a> Llp i3L*& .[^^pLoJ^O ^**j2jJ ^>- j} yz**y* ‘*-r J |*-^Jl aj J^sj 

jt—i j tSUlxilj jl Vlj JLwJ-lj A>t^Jl ^pLi^C. cLi j!LL>t^Jlj a>- j-*S/l j 
.0 ^jl^llj j ^LjJIj Jtc-*V^Jlj uJLi-lj 0 y.ldl 


J^I H J c H J^iII aJKJI h ^jbLL. J L^ fc ^jpji V "oJI M 01 ^1 Jl 

Ll<Ju*j ^jA tjL^Jl tUJjJl L$PJPJj __^>0 Adilail AA-ii-l j c ^LfJl 

.^L^-l^ AAljJl J A*S ^il ^ L^J 0^*A3 ^ ^ iLj 



J\ 
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jXA L*\ jyJ O' p-^\Jl IfxJlSw* (<% JlP C^*VV^ ^ 0 F^ ^“1 (Jl>» 01 (^£-Llj (,\j^- 1J 
l$jl . ^ » a1l* 0 Jii; L$jl J^- .Lgjl L J-* c-L<Jl*Jl /y» jyS' iS ji V OS J 

44^...all 0j 4^-jl aJUcL>- 4^«lfsj>-l 01 j ^ji-Oa 0>LOo ^_L*Jl 01 <^JlS O^rH 

LoLOl^jI Ajj ^Jl |jtr>*j L*1Qg/l 1 -L*> .1 jLjL*\j ULwol lI^Lisj Lcl 10 j& , 01^ 

03Ji , \S~ fcOLOJlj <-3j-^JwujJl^ i L*il 01 ^ ,^Jj ^1 * o Jj~Lp 

*.00-^J^l i._JUui coJjijj 


O^jLaII) _yS*-Vl Lg-La-*jj c«-->li£jl < j-* a!x~^« ^"-Lilll 1 Jjb ^ d-'U-Lii'VI ^a*j * 

.www.amazon.com a* ^UM ^jJIl ^ 3j^L^JJ oU>»l ^ ja ^^ 0 *-* (L^.Uwsi 
Uncertainty ^L^Jl 01y*J 5-^>» J 4 _>^Jl c-> yl jj jj oyj\ 01 ^c-tiJl li_* ^b>- ^ 
jl |L^_Jljj ^ c-Aj^?* 0 l oUU iL^Jjl ! 0^1 jLlp! oJjJ 

aJI>- 01 4 Ala 4-^-U^ 0.iljl La lO_&J O^Jl Ol <j\>- ^ 4^J-*l->- ^-*3 jA 

^lajy Ol i Lgjuljj t 0 ^cLOjJL jJj V <Lj^J l ^53j CyOOl v-jIh} -X3 { jJLOl ^ Jp 
01 ^gJp v'OJ.i !j-*-a 1 Jjy2£’\ A*-OaJi ^ 5* JJ-rf? i O->»0l Ol l^«AJiIpl 

o-Lp 0-^^ 1*^“ Skepticism oLJjVl apjJL JaJ^j Ixll Ula Ol ^i*j L* 4 "^5"jSOi OVI *~J6 

^j! Ol Ljajl jjV *)} ,<Zj jj\ ^PxOl ‘•—* , L»^J! 01 y*£- ^oj^- j) _JJ^i^ 41 ^ ■ P UOp 1 

<ULi L^Oll 4^^LvaJ-l ^^>t_>tJ.I j^S* ^iS^ay ^>*1 l $J>s*a 

. jLlP*yi l-^ J -^‘l oUsL^-^La 1_$-L»lj C^->-yJl oOa 4jiL<Oj 
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jJU 




-xi 1927 ^Le- SJJj ^ 4Jli j - ^ (“bliJl JgLxx> 1 V j*J-*Jl 015" lij 

£ jsy\* j/ ‘fbJl 2-bj ,j-jL» ^ ,-b-i 0 Lm> ^ (I Jijt 


i-~«UU jjL^j jl cbjP i Ip jlS" ([Werner Heisenberg] 

j Jjlilj Ljo& J-*^ IPjIj^ ll? ***■») L-<dp ^ *VJbL ^\ cA_J»l_P 0jl^ CO^-o-P 
C^v>s_Jl ^ jS* JjSJ .4j L* 43 ^_PJj (jl 4-w^jjj ^ ^ .A-^jJj 

^ <-«) 4JUJ 4<d£" <jl5f coL^S^ |» ^ .oLl*-* ^^p > *>*j a^Ll* <uJ5" ^p 

^JlL>cj -UaLj tOyw©c[inexactness] m aS^ f~tp" <JJ y 

me m * 

V 4j| ^p .[indeterminancy] "ApJ^Ur A_«i5f c\jLiL> 


aiL>\ ^Ip ^jujjI* 0 /I c [Niels Bohr] >Lj **j oib^-l ^ fjUJ 

t^LjUlSl tt IjS^Ajj .[^jLu*!>Ul] 4 j j}\ ) J g JLM ^ip 1 Jj Jl>- I j-^*j 4^3 ^ ^_>x-L» 

.4ulj_jT.£t_^lj ,J^Jo 


aJ5* o Jj-X^- 1927 ^Lp ^ A..JjJ\ 0 ^ . A--^\j-4 Ija ^ 

0 ^^>- ^3 j j-P ^1-*J 4~~> <^j\S JjjJ .^-LxJl ^lp 

ll?l^ j>i oL>l. I^-Jlp ^xJl d- , L^3^©-^^>o o ^xj Lc\ aj^ liJl 

c_J jL>tlil ^P JT...mJ .Aj jI \-Jiil ^JlP >7 yj U A^j ^1 C Aj ^Lalil j 4j ^>tlJl 

. 0 jaJL^a TtyiC^ * ^JjJ jtJ C^LwLutJ OjIj^, j>tJ Lo-J ;4JO J&\ l^lij jl^xkJLxlj 
.^»-l -« jj,} O^IaIJ L^ y-~m* jA I AJlxJ! 

^oip Ji' ^ ciL-^V' ^Upj tAj J\ jl JU-I 


aiPaj tajjJej r li L. .j^UJl J*y>Ji\ ^ Js ^y> Jj' ^jbJib*. jPy jl c'-b* jij 
jj*A .0 IJ-CP |*-l-*Jl I Jj Ja! .L*La4J <0 ^Jl oJj& AjuJ^ jJfc cAAojca 

^1p (JVj>P jj-te-* t/y t j J LJl»r j 



4_«j ^Jl 
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Lg-lP ^]slJI ya J ^23 JjiJ . Lg-U yOJ>^s}\ Jill C^L’Ljlj JjjLLJ-l 

*> * . * 

Ij^jd c^-jj cIa*—j L^jJ 4 <JLj5j aJ L Jl ^ - O0^ t<L« jL^Jl 


L* JLjJ&ij *V ^ 1*-^ ^ .Si^l-Msall j y .jJL j ,JjL*J\ J-Ll—o 

o _^o -Ai . aj jjJ Vj c<JLiL iJLua c-wJ , <\\jts*u iJL* l 

ji i_ilkll SjL^J ^ j»-UJl ^Jlp /^vJJ oJliLx» AjuJaJl 


ji J~s»xi — cjy' j* jyijiJij cjjjli*- . j~U aJjLaJIj ( jp c—;ULJ| 

i 

Jjjij-i hi hi y ca1j£ cJL>- L* Jia Cj«-UJl ,jyj _^i» jl . ell I ' . tU »i iJllA j jS\J ' 

. VH ^Jj2j y>tL> ^lp ^ c jjwail A*oJ g\ jC j* 


cL» c-Up ^ jil I jlj .^^As^jdJ Jjli ^tHi ji i-L 4 0yj5 ji jjl! 

c ^ c Cl 

ji Uiaj! ^ g » 'ij ^ Ajli Cj*-$Jli* ***J tjl l»-f!' ji caJL^ <_£JJl J-i-l l _ f lp 

SjS O— h “a ! .Hi , A^a-gl I j l < jl jl 1 J-iLC. j^^j i,_ i y Ajb l jJuiZxj 

^waj hi y <u5si clilkj jlj Ajlgji j£?1 j*l*Jl ^4J <-_ij->i .^JjLjl 4yS>- 

c~iH lilj _ hiy j jV aJjIS AjtJail c-Jll HJ . LiL$-b >j jL^tiJ Jh\ a^Hj t , ~ J jJl 


.AjS (_i^*J <_J jjl ^gj Lj jl t< 3 j3u jV aIjIS 

rJ i*JI LUiiJI 44jJlJiJl hjJ\ 0-^ c J ^-Ui j^iJl ^ 

^\-<JlP ,|%J-*Ji y+0 ^S' ^ t^olj^jiil 

j tLoJ^ jL?rl ^ [el^>-Sfl j* - ^] «LoJLp ^[ijASjVi 

I \a .liaji-l A >ycuxji L^J SAix^ aJ| Alxji ^»^-Ull ^ L*J| 

j*-i*]i yj ^ Ax^ll c - A-xi wL«J .tLA^ui jil Jlii' (_^l ^jl*Jl ^^5" o,».Ua.~ 
^ i-gAP yx-i jSf aJjLSJI - Jj-ijjl jusjJJ oL^ll jjfcljlaJlj CjL iiL>-*!Ail ,jiJ 
• f> J~j ^ f 1 iSjVl si* JajjJ a-^?L jJl j yjJl jJ _ ^liji j£i 


^3 jl j | ^ CO jwp c^-)ll A ^ g 11 ^ji C™-Jj *V 

L?V (_^ij L^L$1 j jjJjb**j \jj\S ^Jl aJ*V) Jl*j o~Li ^_^*i ■ ---j' jli 

Jxlj .LaJ^P ^£- jAh ji y ^“ji Ax-iaj i jjvl j3 jJj ,^T 

j»_aJ^P iytJU^Lj his AxJaJt yuljS £-&***J ^ ji j jlisl$sj cJ *y tUixil 

jjo ji 0-l>- ijlj ,^jUI sla P J*jJJ A^jjUl Ajl~li j aJJL>»iJ 1 oj-liJl 
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t_jd jil ^cJLaJ 


^Js- JL ji iS J-^' <^Ki 4(>^' ^o-L*Jl j*_g_flJl ^JjZ~* 

.^^iJL! jl 4»..Wtl oSf 


ol ^ ‘biLJw-fc L " • ^ ~biiJ . aaL<l« L. I*l_& 

■biSf ^yts^jiU ^Je>j*li ji f J^>- ^ i4y>tlJl 4-lJl ^ ljt*-> -j*-!*Jl ^ 

. ytJj ^»u ^glp lb«! 1-b 

l^-.~ a i A-jt-JaJl ^Li>- ^ jtp Jj c2-*~U' ^jy!^5 JLJT ^ ^1 

jvJL*Jl <jL*i^ r-» L <Lj •^- > ■ j 3-j oLijjtvs ^Ip 

4-iajjju ^.Ur.-i (_£jjl ii^jj ^jIp j^>o i_A^" Cjl L*iL) Sijjw ^gl_c- 
ysj* i—s>_i-S" t4j (_£jJi cjLo—,J li£. L®-^j V^oJjtSl J-J-bdJ 

f ^3 . t^~ l_& 1 i^Ij^j ot J1 ItaAjb tj L»i> o «SJLl ajiP'^ju^ (_£ .-b«^ L*« s- t 

4li?-*}L» jl j»>LJiJ jJ-^~° '*-«-> .2>J^- _y*_) I ■ _«; 23^y>tJll^ t^JiJJ (_£l 

^y>-| . J>.si 0~il5" tJ-SaS^ b^lla?-*^ll! C~j^" LJlS"j Spj^_jl 

Wyj^t 

siS"l 1 iS^jb t 1 


L* 


cA-Jl L« ^p- ,*• J^i . ^j-y jj 

AS '(j I ^*j.,lfl 7 ■ w ; . Aju Li ^2 j O' J15*” LoASsj 4 Aj lyJlj AjjyJl g* AjU3' 

. Lc* II <jl 1 V <lX>\ C Ajt~J?y* jl - 1 -Vi j! 

Cjl .A^jvJl AJ yLA ^JlP fijJj Ji\ jJ-P t(^ S ^ 5 ^J jca ^ A3*^ d— lS" US * jl 

.ii>-*yJ 1 .\ jU. 4jaj»-*)U.I yj^ JJ OysiL-4 

aJl^JI aL.j...^J 1 ^LjLi^fl C^w^-J ^yLaJ-l Oi Ajl-^jJl I Jj i y»\ /yO -aj 

^jS aJLLaj <L>j>s_Js> 4 J 1 0 jSju (_^ JJl ^ LJJ ^i^yU\ j yUS 1 |^-L-mj . L-s ’& jS\ 

L^Iajljj ^a jjjLolb AjLj t<CJtsLl^ V A3-L JUJL>tdJ 4j*V! 0 Jjt ^ 4 _L«Ll! 1 
I^Lfc IJj wLaJ ^|5sJ ya a^ojj tt^si ^j^vJ .Ja^^aJl ^rj l5^ 

^JejLiu l)\ Vj^ U-U cJjSOl ^3 ^ *^ J> ’'j 0^ ^ L j^yrJ l^L^I 

Lc. AjI jjJl J tAjllai Ajtlgg 4 AjL ^^4 /y 0 J5" <LjfcsL« ^ Li 

:A3JJ La ( J5^ ^3 J_^i ois" jl J-Uj ,4j 
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4cJ-j Lo*S" Aj3_vPJ jJJ ^j^SJ ^5\J ^1 lilj . 0 J_JL> ^gy.^.W il ji L*Jl J ^ip 

. aj-jI^£ JaLjj^j ^ jl <jjl! i_p-3L3 

.Jil ^-J ^rv^J >-bxj tl>- jJ\ Jj\_A ^3LislS"l -jy»Ul2^» c_Jj-L jlS" 

A^jLS" Ajjj < W2-aj ^ ^ j jv>- 4 jy»lp llLj^lj a_Ju_ajJJ oLPvL« 

c-L^jJl Ip y L*> jtf LoJ-j j .^JxJl iSCjl^Lc. C>tw?^ A-> jiij o1Jj>«_1a>»I 

wLjXj tLa,A3 ^Jail ^1 ^Jialj t£3L L5^ AjJj 4^jyJjLA jlS* 4(3L>3Jl (J^Lp^j 

A^Ju Ax~*J ^f>\J ^ 4. X s tf J 0-bi> Aj ^laj AxL A^l^v^fl 5-b^jaJl Jpl^i Aj l^fT 
LL^I A£jla3l ^JxjlJl ^lp 4 ^^JLj d)l ^vP ,aL«IS^ ^ 3 ^%-P j 

A* ^ * .iiL_A jl ^j^JUlS*! -LflJ . ^TwLflJl JuU-i-l ^J,l AP^Li-l jX-!UL -*>I 

£-L>tjJl ^jp c.Lxi^' , yi jj^ oJjJl^-I j^JI jt g* ^ 4 a^ jj l^SO cojwnP 

(J j>~ /j-*2-* ^JSv_JUj jjLa -t£l yuixll ^ Jj.il>- c£*^ s__-jcvaJl 

.OOtab £-j> Jia (^-LSl 4£-SQaJl ^aJ ^Jja^l 

tAj^b** /^p jy jjLa jIpI j^>- . (Jwt^-I 13 a .fljLi ^>-1 L.I^Lla l)I ^p 

-b-i jlS" .o ja ujjlj Ji [Albert Einstein] J^jjI o^JT jiff 

jljf jv>- .^LoJ^Vb jl Olj 4 t^jb>yj ^ SLSj 

jMl jlf t^ ^ll ^^<4jJlj jlL>/ tLo-LxJi 

41905 4^-JoxJl olp ^ 44J^>J ^ ty>“V^ J-^ jL? ^1 p 

^4^“^ .jjyilisZ-A d)d«Jj jl^JT. sju Lilj 4_CUjJl A^j ^lli 0 ^oailj 4^-^^-Jl ^ AJj jig J 
J3 AjI jS' j^-^i\ jij 0JL>-1 cAxjlll^ ^“V J^bj *AL»1 Jj^<» Ji>“ h )L4 IaI^j ^lll 
^wL»d ^^yJj\_A > Jj>cJL>j\ -LflJ . A_s» ^SsJCfl Ax_; jlil AjL^jL3l jAb \Sji 0^ o3\j 
jSvJb jl IxJl Ojjl 0j) 4jwL-4 ^ 4j A-fljjlaj ^ j 

<L^wl jl .aJIjL^I ^ la p jf ax_Juj JjjU 0f.b»! Ii_La j .ipl ^jLXsjjl j! ^p 

A_^-Ls<2aL v^^t-o-v^ L^j tS All j\zj 2 Lja jl jS cAjlLlP- O ^ j ^ la - iT. ^c. -^- • —) 

jl Ip Lai .aJ y3 JS" jjwLa-C. bdaiUi^ jwX-j ioUjL>- k )La jry 

^ O^lAlj djJb l^ A) A3 jL^ail Aji-j-pl 0 jffw3 jlj < aX-3 i \ C^jVJjLa 
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j^P 4 yAj Lo-^3 4 1 -La j . Aj^-JjA^JI! aJL)LaJ| j^P jlftjJ! U^L^_?7^ A*_>^Jj 

jL>cj 4 ^>>1 jLi? (_£P li-A . ajLJLj ^jJj>- c£l 1^5^ jlS" li| J y^* 

. ^-LaSI j*JL*il x^> oJjv-Ij A^-y*- ^ 5^il oJufc £-jujaLa aJ 

U.P J-alp c-aj^ 1^Sn ^*>Lj JJt^LI li-* (3-V^ tAjLgJi ^ 
lilL _^ g q 11 jjjj^ .J^_jd> *}LLSj LJ^Ll* <aJjJ^> tj *L1 p ^ L * * <Lj^J l IjJ* 

^ ^Jl aJL j.^9 LdLl ^\ 4>uLjjaJl <2*> l ) j)*■ ^II i_ —> t_j L? jt5"t ^^n-aJI Ijisla^ ^1 4 

Aj>-^L? JJl ( jU dJl A>r„y3 1 ^jh »/? * ^lp ^rdddJ I ^-L^» JJiJ . i_ju ^*Jl jJJ.} LbjO ^Jl j 

<xJLSCjl <J jJL> AjI jA a-^j ^ tlr^ ^ Aj 1 jr^p .aj.9 yiij j jjj ^jujjlfc 

j^>-l 4j-* ^jP Aj4<AjI jf ^ryv- ^1 40-Up o7jJ^-I fL^dlll dJLI? jJiJ ,^j.y^?.d.ll 
IjJdfcJ . LgJ Jji*j ^Jl AjTjJiJl ^Lll ( J-P 0 r^Jj Aj^Lij 0yijXJ Aj LgjJl ^9 v _]/vxIj L5V* 

^1 l*Jl ^_g_9 ^jjP 4 _£j\£o j>*-*j 45^° U ! £T ^ o^X-Aj 

y^2J>x J aJI J y &jwXxJu (w«J^P ^JlP Ij-\£ j^!X j jl /jP Li^P 4 J ^jjl 


. A^-flj 2 \-*Jl 


jjj Aj^\ j>cJUvl ^jjJ tjl->r.^T.vi ^j.P ^Sj 


4a 5"^il c^ijl 0! 0" 4 ^^7^ j- 4 ^^ ^ jSLi Li 

J/v>- 4 dLLai^ (j^SJI oLjj^LP ^9 Aj I jr-P . [a- 3 LiJU^J lL«l j3jJ-w« i j^-JtJ \jjb j J-u 


0-< 15" ^jLj^ujJl ^JjtJl LaLc 4 l3^VI ji^ w^2j 15" 

iw3ly^lj 4 j 4^j-u^2Jl 0 »^2jtj'—^LL xS^I jJL) . j.....^.a j^_p J,! ^L 5 

^lJ 01 Ol^* Lo-S** 4^\ - ^Lj 4 a ogil ^2 p 77^ 

jl . L^JL>- ^S' 4_5jl Aj>-jJu A-JJjjl AjJ| L^?“ ^ - jjlpjJl 0 2sjtj J 

4^La i ^J jl ,^li53l I Jut. L^j j^j ^xJl a^a] 1 c_J J5sJuJ oJla a 3*>UI J^UJl 

„ t * s. 1 

SjX£- ^9 jy^ |2 a!LJ,I j 1-9 Ljajl .dJbL^- o! y-/^ 4A^j 7' y tL^vIl 

jl ^j-*ljJ) >y > ^ j pT’LV 4j>-l a!L i ^w?lj ^2? 

jjj Ao_Pj (^ JJl ^Allail jl «.^3"> VI l3> ^3^~ J j2l ^OLijjl 
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. ajJ-s jj y ajjS”A-^ aii! a-LgJ 

A^-l t»Jj«Jl la a9 i_T^ t<L»Lp Aj yi^O <_a./a~ Aj|jlj>- OjL»P <Lj J^\ IJLj* 

^jO *,ra a ll ^ ^ ^y^ L=>T ‘ ^ j-Aa • A- j 1-aa 1^-i y~J *V A3 jXJ* ^****vU 

(+Ajyjas>- (jt ^Lf- L?rjJ y Jj^Vl cLoip j^-aL 0^~ t Lg-va j +a . > *j ^jjLSj ^gl)l 

^ ^jyjjL* I-L-* y* ilfr..<3dli 0 y*y*i oULiill il^ jP J 

0^ <_-oVl • yb C/y~ . [^siJl j*j jv«^JIj] Ji>-^lil t^iJl js*j Ji>-^ll :p_£JjLx»4 
^ * 

^jy>jAjt> Ojf>u eSji dLls^-j ^J-P '-A^J j*-L 

. ^ Laj Ja^-^Aj L* ^Jj>*j a!z>-*!> 11' J*i \t.\j j}\ Ll^- 

^Jji O^J liLoJ^ !^1 $nJ\j ?*U^vL*^V^ cLj^iJL aJLJ? AjL 'JL& Jjb 

<Lj J& ajS^Jj ^ Oa.l' I j_& 01 La^-V ^ i jl~*j 'Ji*-* iSj~*~^ _/*-* 

^Jp J^*-!' jj, 0 ji JjfCiVt cL<JlP^ Qr^A> y- saI ' 0^" cil 'V 

\ (j ‘ ->d 1 A^xdlaJl 2j^xil J*J>«J 4_*jJ' 1 J_j*4 oSf J«j d^*1 ^aJ-P 

^J' 4P^'J. J 4_s^a>*\jt]l Si jj rjA L^Jj-AJJ ttLo-L*J\ jljJ Ujjy Jil 

. Lw*^! 

* 

.^jojjLa a^jj j^L^2-4 9 ^ • 1 Wo A^,^a a\\ ^jA ^1 <J 0^ j£* 

JJ-W Jj ^^ji ^ jj-a ^>-1 ^y {£\ JjU 4C->\j 

<Jj-L>- J-3 c^>-LS^I O' L$J ^3^ L^v-JA-j jJ' .o^LawXia^ 

o! jsp ,A-^*^^^Jl ^Lp ^vwLJi 0^-5i' tljj-^5 \ ^ Y V ^Lp 

^uiV' ^t, w i ^1 SjL>ti^l cJlST L^ a! 

A^jjJ Aj ^oj O' 4 Aj jJ> ^0w* aJL—« ^ JJ? wLaJ 

cpj-Sj Lc. OJJi olJ j dU-^ jU?UjI Oli 4 t jjjvioJ' 0 ^aJJ 

. J^Sf' 0 j-aJ' ^^AP 1 J-«J A»,f? A1' Ja >0 La ' jjb .^Lp AjL« 



{JjVf 4J uauaiS 

♦♦ 




25 


l| 4 1 ^ .V L^ yJ r- 1 


jaIS" ^>1 ysj t [Robert Brown] ^ j.jj 015" 

11773 fb- 0_j'jJ j5j .i—iJaJl J>- yUj jil 1 L*Jl 

. t«A 4 J L £ T~ \ wLpC*^ 1 jy-i^ OwLP J-^-P 4 o^yO 1 l . JaJl ^ 

a~JJ j^Ip 4 !^-* (j^-j jlS" ajVj . a_JS JUpL ^LSil J& ti-\y i^Jj JL* 

<sJ_pLJ\ Jl*iS/l i_iujvaj j AjI~»^j Jp>w~o 4 J~4 Lgjlfljjvdu j sLw^SfO AjtiS/1 

jjp Ljj ijl^ t.»j V iyliSfl CjUoSH ^Jp 5 j-la—Jl aJ ijjSJ ^S" (jQaS^fl Jj«j 

'jjh jjli 4 1798 ^Ip O-Ui ^Jl ojJj ^ ,<u_vljj jb>-l ijjS\ ^j^oL>csi\ cCjLJI 
4 [Joseph Banks] o -2>JIj —Hjy jy Jl ^-Jadl ^LJl ^ Lp ^JLl^J/yi ^LtJl 
jij <of Jj>- Jl ajL^p) jilt Jij 4[Royal Society] "a-SJLII Vt«J-T ( _ r «Jj 

\JL-y iLJijwjl Jl aJj jls aL >-J 4CJij>"}ti; aJjUL« -bu i _ Lj t y Oj; 

A*j jk jl CjULJI f ^jA A^»P 1 _!*VI Ajt; jl /r-« JL Lf. 4JJ..i .0 "}L®^ 1805 ^Lp ^tp 

AAyJl aJ-» OLv3j Ji J^_i»tj 4 JUJI ^j^jl dJj-L~Jl Ojljj .£j J JJJj y* 

l-.,aj»wii I-CpU~-»j CjJJ A_Jj i_UJl ^ J-»JtJ <jl-S" L»^J cL^JUjj-j-Sj LgjUlyaaj 

4AJ19^\j! AP^-o^- A* 2 *t-*y 4 A. w.. a, Jl aJI^w^S^I y) J^j AP y*^r 1 ~ - Isv -'A .^w»^jLJ 

cS-jJl c[British Museum] "jlkj^ ^Ji^ill" ^ l^LJI ^ i _ r ^j^1 «jsLl 
^ (JyJ. ^jlj j>yu -b>- ^jIp 4 jlS" XaJ .aJp ^ Jjl Ojl 

^ LiBl i_j . jl L*J! ^ i_j US" jj-p L ^*~-i U*c OwUJ 


jU-V' (»hj ja f&S I [Charles Darwin] Oyjb jJjLUJ 4^1 jj JJ 

,, <= 

AjSsJ jij£* ^ iLjailn* .(^Juilll ^ Oj^ j3 C*> J.JJ 
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L^u i3 j y>jd\ jj£ <u£J cU L^o liJ~r 
4jLSsl>- , ^L« J-^Laj La»La»! IliV ^ IJb JuLl" lOjjta OU-Jaj U^-jj .<_£^-1 

. p-Lo^-SH {Jp A.<^..* 4 ^tt-Lp- 4 jI ^ ^ ^ */ 3 frl <jl kJ^*A>tJ jl . 4 *«&LjLa^J 1 \ g 

^ i^ 5 ^ 0^5" 4j1 j^P l\ (g «3 I? j V- V a2j jIoj 4-oJjcj /^lp i^/ 2 - a ~ 

AJP-^oJS^ /jA ciloLi^P GjLpI 4_s j{ *■■_ - • - ^~ j ^ -^aI ,0^>“S[^ J 

jjti ' g ■ * -L-flJ 4 ji Iw 3 ^*j 015 * ^Jl J ol Jj >-1 l^ic'V ^1 oLjJI ^ caL'I^I 

. 4 ...^ flj 


4jLv3jj L*L0 jJU-lj t_3U-| ^>.^J| Ij^fe ^ yj\ ^SOL 0? O^J lijUil ^y> 

aJjLL!' ^Xi- ^ SOIj JL»JJ IjjJ j L»LstI*l c^ii* cAjj'^J' aS" j^i-l 9 ^aLL 

jjt j^-i-UJ' ^ 0j 'ji oUa^-*^ 0t*-»| ji JLM .^jjSH iSj Jill j*/?o\ ^j_jjJL5 

. J 4 L' lj> (J,l a AJj'jJl j^-\ C/y L0t< ( _J*’r L» 


Clarkia tA-iLy^l ^-Li! ^ yp~ 4_0j.i ^j dj\y Lb <.1827 yjy ^ 
y-iy> J^jy Lfi**^* ‘0^^-*^' 0 V' 9 j>. 9 j*j ^3 tpulchella 

i-ij^S ^Lij ^*_-l ^U- UL-0 4jSl! tl806 (*Ip jAOjT^ [Meriwether Lewis] 
<ji-b O' OjI^j j'j' JOj jJ- .■LliLi^S'l aS'jLLj 015" ^JJl [William Clark] 


^Lpj 4jlLLj ^jOaJ' UL O' 0L«' 


ULI 


yf>- 




U- 


r^j 




•L^^^5^" oUO' i yj> <_$^>-' Lfi Jj^-LLj Xkj Jhi\ 


■ A4j^ laj j»-<w5 [i_Jj^v—jj jSL^] (_5^ -ti Oj'^j 0t5" 

}y a** —115* ^zll ^3 ^3 0^ iw^LJ^l jL) 1 ^ 5 ^ ^1p ^j»1 aJL*»jlp 15* 

.4^jI^1 c31^>" 4JJJ LjLai 

ijt cAo>r -.^?^^_/i O^-^P" Lfl-U\ c- 0 y^~ 

Ijjfc c-oj^s> jlj 4^3^-ISUl ^cJ-b jlaI .l_^>o ^SvJ ji 
4_flJ^la_) L^JbL^i jOU C^XoUyJ 4j^*OjlS" ji dl>7*V^ 



27 




A t 

tOyl^j If! 5ah>- ( oJl ollis-'itil OJLJ 01 ZL*a\ j4l aS" yi-l #JL» Obi y 015" 
jjy2 Oli j,yj t ^15 touaiy 0 y y j &1 .1 ybS' ii^LL* ^ySj ^l Ifil y- 

tloJj^j toiLo ^ oJl y\j yj t [Antony van Leeuwenhoak] i! y 

JlSLil oli 4 _Lj2> <L_>- c^LjIS" j u)P~ j 3y»JL*3\ J^Loj jSfl 4--»»£>2> SjUVj 


^3^ t*L* 4^*jJ ^j- 4 ^ 0 j-§-*T ^ i_ jfl-Ju£" LgJ j\£j>- ^jf 4-o 

i/ JiiiJ'y till Or 4 0Lr* t/ cr 9 "J ‘Or*** J^J Or* '^soS' ^ 

(_[|j ^lc-l <_[! y~& < ‘~ A ^’iJO jiliJdl oJjfc |t fj»* <iS"y>- toils ' 1 .Oy~!l 

01 j*P I^ A tibyA ^yjyJ Jl® tO^Jfc yl t Axof I ^APy*u yy*-tjy C ( Jjb4 
s-bjjSfl os^*!yil l/ 3 ^- • lw ~~~»«j ^^*-IaJI ^./ja:!' Ojyil JZ jl AibioS'l 


^i!l oolpliy o , y-*Jl ^J l .to! yy^~ ^ L &y.>szi ^S” y[y 0yy-O» 

. oJUfc aOjJl^-I A»^.Uti i_ JU.jo -, g < SJLfcJ 0 y^i-i ‘' -; 1 1 f ■ ^*»■ j 


.a^L-JS jj-* Lf^OT A*jbpj Oilyj yl 0^J«O yy*Jj Afbl jjjlijjl ^«; (_£jJ tits' 

oils' LfS"y>- 0! L [^ J l _ [f -—j .c-Ll.1 0>{t*j jL*o Ji* c5y^i blS" Lgo ^>-1 

^ aL- —j r^Liljl t_jy-^" C-jlS - 4 ^[jLaII ^ (_^a*j A_Sy! aSj^Iij Af>- 

^ip 4jjOaP obits' O-Us Lfiilij 01 jjP .5S"y>0 t_St jb\ tfjjJ ^ y tlf-lSli 

- ^Laiil i_-> j~>- 01 ^jisljsil A^ jJl y Ail 0ylyt! lOU Oi! .fljl^J^ 1 J S? ^ V yZ 
/y \s- y j wXi _ t_^jjl^l!l O’bill jLf?^ Aj j ^S'oJt l-f> y^! l-Oy-vA>“ 

, ( jia>L»!ly ^jJL»J.I ^>oJl IJjs ^S- i! y>*^\ ^1 Ifj £_#Jj ^Jl 4jyi-\ r- »y> 


V toUi?-'iU.I 14* jjisyji ^ ,jiJ ^ySo Oyl^J 01 yjP 

t(_$y>-l oULi ^ ^-Ldiil t-Jy-A>- 01 -^*jy .Aiyi y&jt tOLoj>»Jl 

ya aJLs^ yiP^tJL) 0 J-!^ ^>li Ail yS- . AfjbS.a AAj^il) jy> Lftl OlOSlS'l 

iO^ - y^~ i^ooy aajIj AP^*o l~f‘^ -^>ryi y~^~!y tO^yySf! 

• 8 ‘jy-P 



4_*J jji 
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ji a_Lp L» t ajj^a- j-Lj ll ALJjJ-l 9wl*" 4 j&Ljj( Ojv-I 

y* 3 -* caULJI y CaL_P y r-LilSl ‘-H^r* - 

Js" . _/>t>Adl 4_,aJ-l ^ A*ki AaJ.A -kijf LiT 4 jy ^ JSl Lga> i Ja*j 

.SLj- Ajjj^ [y3 Jm f. t yj -il* Cal* L^jxJ 4Aj>- cJlS" jjliaJl oJla 

• a -iy jifi- *&J>- L> ^V' ^ iJ_/>a5 Lfi' i j>p Lfj2j>tj aJ I y 

y A*iaJ^ £-J jf y a^rji-js Uki tli’iAls! Aj jJaP AL__J il y ys^i 

J^i ^ "*V L^-\j>-^ft3 4 ^-AIaJI jjl ^jjl ^L>-J 

J_^aJ-l A_ip t J_^' yH' <_^ ^*iaj ^r* • hjiS C->1 >-y 

s'y- V Aji ^ j i\ ‘jliajjjl t_A>adl ^Js- jJiJl Aj jfxJ aJp 

.aJ 


j^>-^ (j>aJl jUJl jl -^’rj ta^rg -4 CAL-ap C~j- tL« ( 3 £-j>j jl JL*jJ 

• V* J 1 " O^ 1 ^- yj a^p Jl 

Jr^ •_r6 J >^l ‘-Ijj- _ptJl I ^lp i ]yh s-Lal <_£(j y Jj Ajl> jjlJL 

*■'yLJ^y. [Boater] j*JJ c£^-? a~.Jl Lo_ 3 ccal^aj a-Ip 

0^' ^-^-a ^J-l CaL^J-|" iaA-*>lj tAjjJaP y j Aj jJaP y 

jl cap jVJj ap-lIi i_Ajl>«a!l y Aaj^ii ^la>tajlj cca-jl aj j y o( y- . 1 g«. - -» - 
‘-i- 4 j-* jj_ 4 J Lai j ^Jl a-^-I 25" j£*-\" c^J a-L/aI j 3 .I AiJaJl «• J>-V! aAa jr a 5 " y- 

L^»S C—*-jaj Jjlj^Jt j_aI Ja^al jl ji^a*il ^^P A-oj^U A$"—J « tOjjA»-l j 

.A-^JjUiA jl Aj^S" catjylj jl Ajl^ji-l ^jp C—s^aj 4tljJ>rVl 


O 1 Aaal jl*x]| caLa^-wj^ ^ 0^^ j O laao LaasLa otS - 

a! jiP .aS" jj>JJ l^juaj ^>-jU- jJU <^1 i]L* Jxj jl a;T U5” tlfjaljb i] 
caLJ » Ip jlS” aiJ . jy~~Ju ^jL> JjL>o i a^jL" jjl y .i] y^-> jl ^jaJ I 

iAxa j ±&~'I o>L« ajj 4 jjjla JjLto JlS L<k5"j 4 AjaJa <—jj_*v*Ls J^s ^ _j 4 ljj^- 


. «.llapa| y\^3j\ 
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I 4,1 g *»• ixiwwwwP-l 


iSjJ~\ Jjl! LSv-L. ^ I*!* j*JbJl A^-lj ,_*->- 

'j& LLjJjIjZ aytllail iL)V ^LoJjfcVL Ax~ojJ| L$:.o&l Ja^- 1 .} j-If- a Js- 3JjljJl 

tj* J 5 " f-i* j j*- u* 0^1 l -ls^' r^ 1 

i^lpj^l ^ 4 jLp LcJi LgjL^a Ji a 151 tAjjljj! 35"^J-l ^JL*j uLS" |*Jj>sj^l 

* 

«.L<Jlp ^ Ij^L-a Jl? jJL! . L^jp 4Ojljj 4 JI 3 Ia ^Jp ^jJJI j%j& *^AJj d)l ^p 

jA (^Jj&L>w» 4 4^j>- r^ljjV IgJl 0 ^SsJiJ O^L-^ U l) lM dJLJl 

Ijj y y .Lj 4--~jai jJjL!L> ^>tij 4JL*Ui-l o L . ^^ 1 o\ ^Jp L)jl y <Ll& jj 

(1)1 jJJ-L 4^. cpl jb.,/?L> jl jl^J^VI jl djl j-^-L> d-> jjlj J3 ^jL-P ul 

. L& jpP dJ-XjcJd*’! L« ^j.JjJ oJLA il)^ I 


ftp UjI jJ -X*j VI SyAllaJl ^-$3 j^>*J ^ *L» l»ll IJLj j! 

o' *t*i VJ «^jUi>-‘>'Ii lS ^~J ji Lpip iaS'j . 1858 

oJ j a Jj-b*- o j£s iJlJ-l 0-L* ^ 4j^ lijl ^ . 1 g o $ < f y* L / a ;-< aj . 

. L^_l« -lau.XX^~s.> 5 jI$JI ^ jJLJJ 3jCUi _t>- 


-UaUj ybjj' tjj Jl c [Democritus] ^*iaj^«xp (*Ja*Jl (jlijJl jJLp' 


cs^° 


4jL3^ 4^wL^I 


4joz>Lli JS* 01 4.^.<3 400 ^1^ ^J>l 


. ( M 2^_iU Jjli jp” ^Jl 4atomos ^l-jjJl ^ oljJJl 

Ljp ^3 ^ 4jl3 4yv*^t*-A ^j)I^?l«i_A 0t^-O jw\3 *.ll j^j^ 

JpLLj (^5*^1 ^IaJ\ 4^-^-^44 ^AjL« .Lji^JLi I ) d)l^ jA j2j 
^Ip ^LojzaVI ^ 4jf . L^jLwo^tj y>^ ^ I _ L^j 

apI j5 jl Ij^J ^ [Dalton] 0jilb ^jSI 4 1803 ^Ip ^ .cL^Jl ^UJp Oj 

4l>Li 4_J j d)lJj>t_ij J d)l JUu _ JpLLJI 

^ZajtJl Ji-j4^JL.^lxil ^1 jil (1)1 ^jP 43rLi - «-lll OLi^^j 

.4^.^; 4^jL—j>~ Jpl 



4_j j^\ 1JL-4 
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uJLp tl860 c~ij ^ .IaL>w^j aIJ culjJiJl 0 ^si ^ 

J y iai J IJLa ulS" tijljul ,C->IjJJl Ja y 2JlJLi UllL £- JLJj^S ^ J, j:> y?y* 

^L<Jp y* jyS* -^Up ^Ujl UjjJ .Aj y 4»J?jbc® lUajt ^5bjt oJlS" 4jl jdr jA .It !-L^J 

u^- ^ 4 _w»*>L^I Up !ji ^.'L^o ^n J! ^jy!y j!yp*V blUjcuvl y> jy_L! 

. A*J^ll jS' dj l o ; .-jU J y>- AJ^ y>«JJ !j^y* ! jUj>«j ^1 j 4 LgJ b 

^/SIj ^JJl jliSfl c-W^SOl jl Ip t [August Kekule] J c—jt 

Uijii ^L«! a^ jZ ^ ^ybJ! aJp i—Jp ^yyJl e-i£j^r ^^-L^“! 

4 a^j L o- Jx j! ojUj! $y>r j UJLl . Lu? j-*p b!j £~cLgJyi -^jOaj u^j Ijcj 

^UjIp jiuu j{ Ja^-Vj 4 j j y^l j U yJb \^>-j3\ ^Jl Ajj ^Jl Jfij 

c-^15^ Jp . c->!jUJl yp IpU^ o ybb*j IjjJb u$ ^ ^ ^ s 

l 5 ^J 4ciJJi >—i^b- J u_aip! UJjJ ?A^iJ p^jJl ^jbyUJl ojij ^JL^Ol 

• AJljSf J*L* !U-^ Jj> ^ Ai\j yUJL 


jj^- lg->l .a^^o-La ^ja\ y>«j Llp ji Ip Ujp ojjj! .iliNj 

4 (S olji ^P J-MaUU j! Jy^allj j! L^jSs-Cj 4 l$iiC iblli ^ajL^i- U Aij^laj 
j*—^3 d->!jUj! jl O pI-wo-^ n JI pLo-Ip wLfli . \ g *. a ^y jp La3^ 

^ oVLij^j Ui" ^1 yiJ! 4 Jj ^ oIj 


a*Ls^ c-^Lj/ UaJ , ajlL^ 4-aj^kj tL^Ip l)! jjP 

^a*-Jl lg .,^g». > liL>“! ^L^ 2 Jj 4 Ip jLs olSO ^ aJIp ap^o 4 

4 !—j^ip ^-Ul 0yJ! 4_,a ..r^T; ^ ^4 UUj .bJLP c->!jjJ! aJjb ob". aU 1j jJjZi 

Aj! Ia^1jL4 0 ibjUa-* ^ a*U?U^J! (J_^J»! i^T 4 tL^JlP ^Up 

1 ^ fl'."X j JIS' Oj!yk! Jyblb jl ojo!jUJl 55"jjU^iiT. 

^uLmSIjj 4jb1 APjwJ iiy>0 l^.U„4 4 A 3 II? jUj! ^ oijjJi *w> +~s£j 

* . 

ij)?*- J-LoJj jUJl L* lJufc . LLp jS\ 4 ju Jaj sip_yjl 0\jJoyjj ^axJt 1 g .^» .; 

AjjiiJl ^_wLi 1 —t jxj Aj^ lajl a-La ^5^ Ij^i 
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^ til aL^ 


jS Sfl 0j-<waii ^LL« . AjjJlSI d5" ji~-\ dills <_£c...~J Ojl ji*-\ tojl ^ <LS" ji~-\ 
L*jh 01 ^*^-51 iS ^ ■‘•'■3-1 ^ 1 p 1 ? * »/all^ ojlj ^-1 clj^jd ^ 1 p Cy^^i ^1 Ia-«^p 
L ie ^>o ^1 p ^«-lW h.,^ 2 j^ ^3 j>xjj .^Jl ^JLp c^dl^JUl *J^j^p 

. d_u^jjl dS",^/u I 

^jLL o £ ^|5-L^ ^ L&j j‘<^j t aJL i 48jJdJ <uJLlS' £ji \3 SLa 

^.iL<3lj t[<_£ ^*-1 J>l £« jl^Ji jeLtJi ^ Sj^u] aJuu- i^J Uv* C OjOLs ^ 

tLip ^J-3 J^J . dJO~w» c-Lwo-^Jlj ^J-LjCj iJlA OlS' 1.}! L* djL-wA . d_u 1 jJiS' aJL j^-{ 

(^JJl clfcj^p JJLl jf <*-a >-1 U jLp o>lji 001 0 ' 1 ^-*J f-ljj-jiJl 

.p-g-UjJ ^Xj ^ Oyil* L yajL< 2 >- jy£ ol jliJi 

i0^ ^ lijj c^J 5 n->> y* 1-0^ ^LjSfl 0J~L> ^ ojOJl ^ cj\ »^ar^\j 

^J^s-aj ^Jl diL-Il jli c^axJl /» frOaxO 4 jj_aJ ^J^Jl j c-bj-iJl c-Lo-Lp Ji! 

c^l^Axij a*S"^ y3i0l d-Jc-l^- wiiJ .wXxjI o-jIS' tLj>-Sfl *LoJ-p^ ^L«-1p j/u 
cjLO^Lj^J l ^l Ip 01 ^*->- ji Ail j^j>- ^ caJlIj aIs <zj ya 

A-j-o^Sfl LaJ^j o^ aQs L^il JJu 4aJa 5 "IS*jX« 015 " lil (< _^>- ■» ^1 

. 0 ->L-Jl g-Ulp J ^*^ 0 ^ 

t * f 

As*wJj Jjl Oti> . lilJuiS"! j \*~;j 01 ^(JjVl o!~b»0 ^^Ip 015" cOJJi ^ 5 ^ 

c[Ludwig Christan Wiener] J^\i OLi ^£ y 

01 J cl863 ^Lp ^ .A^jliSfl 0->l*-«Li-l ^ 4>^Jj-^Jlj OjLOsIj jJl AjLj>- 

0 jjJJLc. 01 j^jL® 0 r *3 Ojljj diJui5"l J5" o^5^ dj^r c 5 j^rl 

a^3 J ^ aJ| liO a 01 o 15" 1^1 a Ia^wo>s*o ol^ \jp^mA ^jvtawj ol 
y*n oljiJl oJ-A Oli Cdls>t.Jl oljJJl liiJb*- y*)l 1 ^®lj ^ A-j jljJl 
(^OJl J-^ljjdlj l_-^j^ iJl ^j^iJl . 0 UL 4 VIJ5" L y a , pL^Jl ^ 0 ^^>-^ll oL>-w-ji-Lj 
L^ ^1 d-J yil OL<>^^-l ^jjL>*J <Jy ysi C Jl^l>- Lo-^ 3 jjjl l—->llJ 

. ^,5s-k. V Xiu Joj r<j jo 



yuli r-] aSvj ^ 1-LgJ jJjLiuiil ^cjjlzJl ^>0 ^Jlpj 


.oLiil ^ 5 ! 


A*Lv«J-vm ~dP A-u^\jJ| AS*”^>xJJ ^<JlP jj>.,< g j ^P d^>c-Jl ^1"»1 
J-v^lj ij^S' (J jA Jl (J*>b>- .JuSLsiJLJlJ jUv«J jA^\ jL^Jl ^jA 

^Lp Axd LflJl j 4 .Ja_>-^>lll ^j-L*Ji-J -UjLaJ h^Lj JixJL> JbcOo^l A^jL^odl ^jA JuJudl 
.ddta 1 aj Ld b*^ c 01 ^*d-l 'y-^£' c clz^LjJI ^ 1 p .ju& 1 ^Jt-Jl 
^ ^A\ p±*}\ J^-j fli j^- tMiddelmarch ^jlLu ^ { Jy^}\ J*LJjV' 
t^JJaxil 4Jjjb*>Ut /yblSvJl lJ^ty [Lydgate] c™>r-cJ j^iS"jJI <oLbl 

^Ij-^ ^U*p^J 5^ <Pj^4 jjbliOl 1-L* ^jJ of ~L>7jj [Farebrother] 

^ c 

Jr* j Ag _>-1 jJT. l-Cjt-*-' OLS" Aj VJ . 0 *}b£-j lldTj ob-P J^owOJ c^* : ;b 1 ' ^cjjldl 
O^I^j ^J-«-P bi^t>- cAjLp! j^-a 1 ^-Cp ^dl ^^ddl ajL-*j* 1)13 

Microscopic Obseravations on the Pollen of Plants 

• (J yj3^~\ d-d C^*- f b)J -[d- 1 i-Jl_jJ\ £-lb ij* Aj 


ajcvj! j 2jl j^> a**w^J1 cjVWj Cfzf' j-^-dl c^~d OlS" tddi 




Jb^;i tV OlS" JjLS . oLb^b^Jl ^y>- j jladl J AjL^JliJl ^ Jw« A-oiJv^j 

L^SO 4 A-/g>tj j*\_P l^^b f^dl l g fl ■/? > 0^ bJ ^S*Ldw< ^3 Qj ^ - U^ ^ 

UJbj tJjLiil ^ .^JbJl ^-0-^0 ^JJl £_*>»l^]l *"T* 7 ^J^ 7 •d^dil C-OlS" 

01 ^ a^s^Lj^ il ^Ij^jjJI cL<dp 01S" i jd«-P 0j-dl Or 4 ._a.,/•?*^ 








“^T ^ 


01 O^Xd-1 -AjI^JLa ullll lb_A Olf tjO-wP /^-aLiII 


✓J— 


— V 


t aJ jljdl a5"^>xJl! 7^-w>x.^il ^>L5dl jwoiiJl dj^l wl3 f.LoJbJl ^jA I 3 J-P 

01 .|» ^ i d*^" 1 (^ ^ 

U1 ddi Jl-b 4 .Ajb>rJ ^JlP j jixJl ^ A^jij ^J,l J-Jajdl ^ iw-^Pjj ^j-a wCd 
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01 Monthly Microscopic Journal ^ 1877 ^Lp z>.lp ^ 

^ Jr*j J! s—-w ‘[.Joseph Delsaubu S.J] 4 vJ*j 

IgJ ^^j3j 0j-«-LwwJ*l 4jU>- /^P 4iTO' ' ^SOb 

OUT l-gI ; »-) .JjL-J! Oj' l^jOJ' /^p *L<jJ>-tjJ'^ Qjy % .< ^? «Jl^Lo-w^vw>- 

tjj^~lj t a-wn^L^jI ci^j^ipl ^-0' 4d->'jJJ' ^j 'jy~« O' cLwo^SsJ' <;Lo_L*J .j^x 

. (o' j Oil ^jA oLS* 


(i [J. Thirioru S.j] <^fr-j* <-^y.y -y^r p-’Sfl jS’jj iol_»a* obd a-v 
o!_»a- JJ 4ji tRevue des Questions Scientifiques J? o^c-J aJLL. 

^1 WWW— J (I)jd-Jj f AjjS£- 0 } Uij>- V }l>» ^ Ujj-a \J>-JJla 


J~*j aJ jy da-^r Uy ^j*j jl U- j-fcj t[Fr. Carbonelle] Jj^jb" 

Jl o3a jl ." 0 jyi ] libelles *5 y- ay Jjl c[Fr. RenardJ a jQj <.y-\ 


^y~ iS y AjA_ bb ^JL 1 U jF wii by} Lblsl ^dl t[o 4 jlMl] libelles 
caLpUs LgjI . oljjjl^S\Jl ob*p d~*ij aij (JjbvJl & jj*.v> 

^S\ <aj^<ol i^wo—>I a3\ oJUfc ^ L^j jL*J' 

C e* !* £ £ t 6 - £ 

01 0L^j>ej 4 JI l jLo» clibelles -5l LbaO ^ 0 ^ o*V' j'ol ^JL« 0 *V' o~>c-w^' 

ij*> JOw* oJtS" Lgjl ~b V 4-yjljJ 55"^>- ^Lp JU> 1 Jufc 0j® 4O JuL i_ ijyt*A y J \^SsJl 

4jjy^4 4 _Lp iJllA sJU—J 4 jI 4<J Lo-j 4rw 2 JJ . ^rvZ-w-Jl I 0 ^ 0 j^ 

/^P 40»w3 4^li ^ Jcjj 4_bj La 0 l . L^J-P 

. 4wL^ 3i^ y*- 


cz^O-s^lj4 j o' 4^-A->t_s^ii ^IsJl Ob-^t^J' 0'>-bk 0^* 
^lp 0V^ •{*$''.* > 'P Sw ^ ^0^' .^JuiOl -tjyl' j'Oj-5 OOjti 

L(j_lP^rvJ jw\3^ 4 CZdLo->-_^-1 ' ^ J i ^iJl 4jL-v0l _ (0 -4 4wo-*JlJ' 

jOJ .o^oO' ^IwLP^/\ 0 y\i oL®~*0 Lc. b^O' - ^yu 4j^zL^ ^y- J5* 



A_*J j}\ 1 JLw* 
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jjt L« oj-i cjJJi L^5 ^p oSf a-L>V3 aS *ji 

( _ 5 Lp tooLAld-V' y* |»->'». ^ -li J-s^ljSLij ^UaO iOjOjj^-I o' 

O^- 4 A.A.1*^ jb\ jA * 0 y ^ip - '_/^ J OO'^aJ' . GLf ^ li? " ’ 4 

4-i*il o>0j_}i-' jJLc- 0^ UJLS" t4^vjH '^»4 20jljJ' 

Jjf L^Jju^j L» L^jta*.}\ 1 $Jaju «.L»]| jhjJ 201 jJOJl ^'JLaS' cJL* 

j—J,i AJ.4 0 jjj (_5"^' (.Ojy£i\ j'OP-V' 0 jj'-* ^jip '“-bit Q.-.>- y .25"^>- 

jOp-j 2 JjljJl 25"ylO jloi< Jaj^ O' c_j5U^>-^' Or* J-* 0^ <> b 81 

. a 3^.d. J 10 a o^ 4 Ajjj 0;^^ ^ O' j^p .^JjO*J' ^ 

yyrjy r iSj- 1 _^A t (^ t./* ^ '-£■ ^15 T~^" “^i 

^Lp 2^c>tll ^ aLX- 0t[Louis-Georges Gouy] c5 y 

une trepidation constante" «jLjh ■—-4^ j£Oo t2Jjl^Jl 25" J-\ 

{ j>- jJ—> ol dji jIp oil .[oj^j o . ^ ^L>' jLlJ?\] "et caracterstique 

OJi-i O' jA JjL*J' (_£^jJl (^■iy O' Oj'^ Jlo-p' y Glp -bu tO^f' 

G 'j^*) ‘0^-J -"(^o^' 0ff^' u^ 1 - £}j J°j p " 

oJLl . 'Oa t ^Op ^ .. ^ ^Jl OJ-i i(Q' w.p y*~**~ y ’ jolj^ aJ\3 O' 

^l^j' ^3 Qjl o^ - ^ -' jS" *0 j04 a 5"O' - (0 j>-' ®^^4 - 4 j^I>7 o— 

^yai?- L«5" 'oSLfcj . ^ ^ .;-“->r L$' Jj^d' ^1 OJ .^Jj'j—J l 

,d_~vvJl jA ^jb^i-l i>Li*Jl O' (J,l ia1J» OjjOS" 


p ** e « 

44-j jjl aS^^ ^j* Jbul u>^ Ail J^P 

l^L^Uj-Xii Ov ^yi ^lajLo c aS^Lp 

lg<s^3**j ^jJa-^o Lo-j J• ^y^~y* 4 jl»5*s£S\ ajj\ 

# ^ ^ 

- LgJ_a y>-l J 4*>Ll3 \ g ..^?»; cAiUaJl JJjLlJ 4^2Jt_Jl 

Jl*j .Via a1Sv_jx>3 ^Lla ci— J\Jul» ^wLaI) LojI^ 

100 ^-4d A-isLojJl APjwJl Jj tpyj 1 J^'y* <ji Ja^“V 

c~™J ciSy^ ® j+ . A-jjl a 5"^>- Lfj jJu 4-Pj^-J\ Juui? vl)^J->* 
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^ 7 ^ 4.1 g 


t<ut jS- .Ji\ Ul* j~Ju 01 "ai'Opty 0 y'u" jjAJLf. ^1 :U* 31SLLa *3L* 
i-Xp <0y. -^-i y a-iAi£ oLL-a- y^y. 0! ^a.i..—> ji c j~J.i ot-i 

^Jl 3JL^laJlj cJjL-Jl C*>\jjy? ( J*3 y> LgJ I _3-^3) iAjI Jk\ JAP jl 4<uljjJ^ 

• Lfi ^ 


jy ^ cLfc jALIp 3*j'^JL*jl a5" * a. i 1. a ^aVIp a5" ^^-1 01 0 La—-j 

35”(J-^-^f _}' (3—'^1 a La Aib^iaj Ssju AjLjj ilPLo——?7 L$J ^jJL> ^l)l lA*J^lll 
jA 35" J^“ Jj-J^ ^l;-3 Aj jUjOj ^ jjl ^ O^^J V Aj .30yil yp“ (AjLSjJ^-1 

^jij O' <£J^~ Aa\j«J| c A «J»ll JvCj AjI jS- cAj jlyxSj <_£Ajl jA*Jl ^S- fj ,jljJl 

.30^il jJz oLi j^-l 35" ji~ v —<La ^jLa?-J ^aLS 

^JjLa jJ' Jfljl^Jl IAa I^S"jPl ^jjAJI djb»t-il y* JJLaJl .iAjd' <_jaJ ^ tiiX!5 LS^ 
Aj^tP-V' 3 jjj ^ 'jJLij Ai j tA-Osbj ^iaj A^a>7j ^^a LLjA Jjti- 3<-*Lj.l 

35"jJ-' cOl5" 151 . JA^ (_j1—?- 0h*^ 1 1 Lc.j cCJjol ^lll 3 -a j^ai.1 

A—^Li-1 A—j^j^—J l Apl^jljl ^ la■ a <Aj1Aj^^- 1 LgJ ^lll A y* l— aSH 

iA■■"> L^jI ^A-j ® y ' 1 ^ a ' cV.^i b 3 aLJ1 a—LLL lL 4 A>i^z31^ ..,JL 

A>sj a La r? . .ir3ll ‘*^7J ^^^ll aAA 01 ^iP ^AJ^Ls^ll (jLotapl 

.Lg -t ^- p O yf.yyjL* A-g .- al l 3-5" jJ -1 3j^ laJJ jJiV' 




jOaU ^,**03 Luj^jjYl 
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pJie-Vl jXall ( _ 5 *— j LjjjoV' 


11889 ss" ji ki 4i-L>- ^ 

ysX? . cLijjjiJl c-LcJlp aLiil ^l^JU V] ^ o ^aUslSI o-La j 

—^ cLj^«aJ\ ^1 Ip 4^-P^j L- j tL^ojkl ^ ^ ^ ^ \ yuL>-\ 

jjiJl ( 5 J^j, jy\ aJL. JjU jt 3JI t[James Clerk Maxwell] Jjj—S'U 

• • • [^oLo-^i-l] ^Joj yu JU- ^ Ajl Aixpl 4jl jX .j (_^ jilj tj\ip £^LJl 

^ Jjasi 4 j jl* 4 ji-jCj ."J-*^ dfC~Jl ^jp V[ i»Juiu£> ^ 4^i-5 J-I 

.^IpJ^ l ^jA 1-Lv£21s>*j y+# O^lj^vaJl |*-1 p 


j-A-saa 3^^ ^ kiXL UIp (Jl^-1 y& Lo 3 " ^iSy^r ol Ja^l 

^ chilli l*L$JI 03" 31 L* \X* J,J J-g-^r u 9 ^3 j^-^- 4 

01 Jl^l *^JjI j ’-'-*^3 o^jLid! ^jl>j^0 ^^-Ou 3 

J*" 1 / LS 3 '-^-.^' f Jj' St. ^ LS 5 ’ 7 '^* 

>> , ( 

Sj^^ 4 - 3 ""^A*l 4 jjikJl jiylaj Li>“V |*-g-*-0 4 jI Lo 3 * t^ljJ-jjJl jfJp ^ ^S^Liw® 


. 4jL$. 3 C^lil-A>tl^jl ^jL j>*j L5^ 





40 


(.[Blaise Pascal] Jbko jJj kjjk 0 j2i\ au 

*&- i J\ JU^-VI J* jul y jj^1 j c[Pierre de Fermat] oU y 

0 ja\A\ ^ jllXiSfl 0 Jdb OJL 01 j^P t^jdl j AJ^Aj^^ sjl t^lxil ojJl^- 

^Jcj^ 5 cjjc^OO^OjJl jl Ip apI 1 1 S31 ^Lp ^ ji^ lij ^3 
Ov 4 7 ^' jkpl 4 -—j>- Loy ap^JO c^VAxi JjIa^ [Adolf Quetelet] 

CAljJ cAJTyLt r~L-4j [aJ jiSflj 0 j^TaJI 0 A~>- L y»] | » g « —> -^ 

^JL-Sfl JjJaj jCJj cAj jl k4-l ^wk- tlAfc j%Zj A$j tA»U-j! ^L! ^ L^j j A>- 

. A-jpLo^>-AjbwJl ^jlxJt ^ A-JLv^?- 


AjL>^ ijj jiT Jlo.pl OtljJJJ 1 jJ ll>» Jj j-_UfL« 0P>A>clk L 4J_wJ J,1 ^>- A*J 

djLfl!4-l j y2j 01 A*J . AjjLp Jj>-J ‘A^L»lL>- 0^L« O^^J 01 ^>-J d^LJt ^ APjLj 

Lo l *,<g >-1 OLv^ J Jj jp>«b"LA ApI C A-J^W 0 yJfU^ <Zj> ^y <S*>\£' y<*^- 

^yp\jj JOp- ^y^AsSjy .2jj1aL 1 ^Uc^-Sfl ^y tjl W.i? <zj ^t_o_^vo 

aJj jl? oaL ^Lp o>IaU0 ca~ 1 t^i j-«jJI Ia* ^Lp 

. AJLaj ^jA^- Jjllaj yo^J? ^ jij 


t_Jj-v^ 5 j aLU a>cjl^i ojjAir. 01 , |j Cfc* t JJIaj 04iS a*j 

f.Ljkl tLoJLp A>-j AflJ .jlidl LoJ>c->- jJl AoL^alllj Ajo^-J 1 djIjJJl 

A^_k L^l-s-* k AjA>cj jJL<A^“V1j ^Urg>-^) JjLAj ^jy^jLa ^ ^ a\\ 

OJb LO 23 LJ c 05 Lla 0b" aJI j^p .ojl j ^- 1 



U¥*-*i cc^ljJJi L^j ^j-Aj ^^Loj?7 00>-J^ ^ 0 jlj-^“1 O-Jb" lit 

.C^IjAJI ojjfc ^ip Ail-ka aS" yLl ^ /y yj jjyt/^P AjL^jjl ^ f0^ 

\jt>y[^2J aOaj L« jA i l-^L-*Ox13 aJuU 0j^o 01 AjjA] 1 dJ^b* - ^JlP 0^r*^i 
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jAjLU Lj j V1 


yu iJ J ojl^Ll L)l _^t^ La t^jLLJl aJ^LL ^Jp o~u£ ^dl 

jt—^PT' ^Jp l £ J$J Cs^-i tp-liJl jfJLp A-lS” ^ Ajj jJ| odjfc L)| . AjLioa jJ>«j ^lp 

IgJli c^Uif l$J apLvp jp- i, a^Upj A-*jL^p I^.di o I L) ^3 

^j' J* v^>d' cS jj^' t [Marquis de Laplace] 4 ^ jLa 

!^%Lp ^^aLlII O ^JL)l A^^j Lyjl 

l ^2jJu^j<]\ ^SsJlll . aLjLj^I. U-wf^ a_wJp11 apx-Jo ^- «y P 1 jtui 

L&Jj>o jjl d^Liil ,*-LpI_^ llj axJ^JI ^ oLJ-l cJ ^Jl ^jJill ^5" aIslL- ^ 
" ' W !» ** “ 

cJI aLLJI ^ji^j Lc. illP jlfT Ijl 4A*^Jail ojjfc l ^ ■ a ^jdLJ ^ill cjLjLxJI 

a5^ j~*~^ * lapSf' OaS - oU^-l^ aJ^L»_a c..L)l ^L" —j y**> 
C^LpILI ^La tJ^-Alw-ilj t^lJjl y* V 4^N-&il I Jj& JJP ^Ajiji i_Jjj>*! 

.Aa^P ^LaI %La j^Ssj l—i 


4^>-1 l5^°&jLp apL*^? ojIpL .^IJ-I ^ ljj& i w^Lj 


J *gr* 


*v 


j^jiJ oi ‘Tout comprenre cest tout predire : Jjii jl 

A3 jJ111 CJ>1^ m «L»I^Jl jwLs^j o^jwnJI ^pl^li oJjb ^J-La Lllj jI 

ajL^jJI ^ a3I 4 apLJI aJL J& JJ^ *-)caJI L*Jl jy*j 


.5-^0- ‘UUjk J 1 V 

{J? c^l <3^^“ L)Ji ^1 jlip-V L)l tLj^l s-LJp <JuJa jl LkS^j 4 j>-\ ^ 

/j-A (J* t(Sj^T J Aj ^J^J ^-flJl i3jLJl ljLmPu *}l*3 ^LaJI 

4jL^P ^Ul J^JLll ^-A ^Jjldl ^(L^2-J| AjL^Jj ) .^jt*JJ II^La ^|j ^^Lpt.T.^a j^r^d jliil 

. JjL^Jl Ia^jp ^j-aj oLb^Ll jjw^ jJi j^p LaLc 0wLw>> oc-LoJjtil t_£-d OIS" 
^Lj^ijl fLJp J->«-j { jS .(L^J-a O^J y L)jJ j l5^ 3^^ dll> j>^>*-ll 

it^>«JJl ^ ,y.d C' j 4C!^Lj^L|^ CI^Ij-L]| /^a jy^ jda.«.dI 
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jUl 4i; '$jj£> 3^15” l$5* jL»3 <JL^>-I 

l 5 s-w«Llj-\Jl o Jjli v ?^* s ^* 4 4 j^S"" ^l„JL*s^j ^2 

^ j^La Lm 2>^ ^p 43 II 2 JJ ^wL*JL*J Lj 

■■■jr°y^3 f^> oy ^'j^'j i -[^j ] j > - <J 


, ( j*^j«J| t_r“^J taJjlJl 4Jj>-L»Jl ^Lw^S/l i yA ij\ jJ~\ cSjdJU 

L-i c[j^pVi j-UU J LjjjGVi] Entrtopie strebt ein Maximum zu 
4 1865 fL* [Rudolf Clausius] ^-^jK <_idj^j JliV' ♦tjJJl ,^1 

j_l_ijlj 1 g . — o i oj\ j^~\ jJljj y~>~ i la^Sf' ^JLdll lJub ^*jij>xJL' ,a_L)JL?7 <Lo_UT a 

y*^ * Lj^*** ^ <*-—^ ^J*aaA t ^ Tt_lj ^ ^--1 ^.Ifl.fcdl ^ ! ^ ^>Lm*dkl 

oJl® ^LjI .j^>1 <_j j/ill £L**ajj ^lill ‘■f’jdj 11!j t^jLll ^JLtJl ^1 JJLJl 
L»^J y>- JjlJl <_Jj_jCui\ l_bj L ^.»b» |»- 5 > > ' ilj >1 . LjJjoSfl ol-ijJ c4_L>_*Jl 
.(jliJl <1)jjLiJl Aj’jJ (J^>«j L« \jj>j cCjjoSfl C.../3Ia^S toLlidl 

ajd . AjCLp- Sjl ^J-l ^^aj <1)1 ^jlill U^jLidl <1)^^>-1^ f?** 1 

oj\j^~\ .^Ij^jjJI (J/vj!<1)1 1 tLfl-3^^ Lidi O^jLaII I^^jlpI 

• "^djj <1)1 *ifl 1—ijj^Vl ^*3 ^ 3 ■ ^jLJl J! ^p-Cdl {j* L«jI.> 


<1)jJLall jj cjlji <S" j>- (_$j** o.......J ojljd-l <1)1 <di>-"5L» <1)1 Iju cAjlaJl 

A& CAJ^-Cdl ^jAj j^-\ Ajujvj oljJdl ^jA &£*1 ■ b 1-v- ^31 

^Ij-^aJl <JIj*^U»- ijyjj <_A;S” •» -g ^' 1 — f jaa coi^LJl l yAj 155"^J-l 5i ; b; oljJlil 
< ^^gla■ ll A£-j\a os\jjj 1 j ' a ^^v-Jl 5^^>- ^JJLai l l ^1 <^l^dJl A^a^idl 

Ojly^-1 jj <j < jill jul . 1 g .. i\ 4£-j .—Jb < b ■-^jllt ^ t^jAd-1 <1)1 J,1 

_ A^-^jdl aJLojJ! ,^_^«j ^JJl ^>«dl ^£■ LjjjoSfl jt-l^ljtOj C<l)l5d ^ S-ls-1 J 
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jJJu ^jl jAlJla Jl d^ljJJl ^jA 4iLL> Jl: 


IjJJl ^Lsjsj 


- U JI^-k>xlJ c 4 _Pjvj jtSJ 4 jo^JI 

. aJ jJl*-# J J«J V _ I 1 I 2 J -Lil 

|1 Lp 1877 ^Lp L^Jlul <*xv3 A ^s& AJA^jy* 0L* Ig ■ <L>* J ^JlP lJ-^ 

^p c^wUl t[Ludwig Boltzmann] jl»jJ_y ^ c£*I j jyi3l 

LJLa?-I LwjLa- 4 l ^ a./? jj Lj j ju Sfl *._jjJtj ^ AjL^L> -1^ j JLaJ .O P APjvj j 

Jl LuJ j d->ljjJl jy ^Ls<aJl O’VL>- jl jyj i y* ASr^t^- a£ j^i 

^J . ^-^ 3 ^iJl j ^UaJli Ly^j-uSfl jl 0 ^^3 J ^ ^A jL*jJ^j . <» Ig pSfl 1 ^ 

cdljjJl d**^fl; L^-J 44 _Jb*- (J* jlp Aj cLpj ^ Aju^wJI d-^jJJl jl 

.^LlaJl jl s^y jjl ^y> A-plp jJr ^Lp bw? J U-A jl^J 4 »^jU 1“| i 4f.lg.ll 

d—ob^aj tO’lj-Ul c.^L?l:?-l lil U i-d• * Lj^yul j^->&j > 3 

i]l jjl .LujyuSfl ,+ IgpSfl j-bJl ^Lp l —^ 4 /^-oJl 45 jb.dJb L^iiUg J* 

1 _ '$ j~*> . Ay 1 jdLotll ^jA ^Svjf jJ-3 ^./23b <Lj j_iJl Ajlp djljJJl j 

. 1 g,jLa.P- 0*1 j JJl ^ j j ^jl J-^glJLlb ^J-^-i-l jgif,* ^ju 


A^Ald! ^Jjic . wUj 1 l)L «AsjtjftA ^ 1 -d^ ol 

^Ip .^>-^1 o\- 4^1 ^ IS^UgJ o^p Vj Cwi ?-1 j oldl ^ aJ-<>p _ 

Lo -j j aJ5" 2 j jLd^> coljAJl 4if^>- j/y 1 ji jli ciUi 

V d^llgl ot ^-1 cJ? Ajj*Ul d-’lS^^d3 Ol ji 

J...O. jl 1 JuA jl jj^“ ^ tj-idvi.!J ^sjlll jy g~>- C^l lSvJl^s-j .1 Jyftd J 
. iSsy lSs_jl ^yA ^>,{? Q » J^ldo 4lg .IT. ^ ll 4 jLa^Jjj 4Jjbj-y4 ^Ia_^Lp ^jSv-do 


jjJl d^Ujslj^i! i Lp d^yl AILAjv* OL»jJ jj d^Ljj ^^ 

jy^ . jUjJ_^ 4 iaI 4 JI Ijj tcjtjy* [Henri Poincare] y. iSj-* 


^JlP jyCj 4jl 4-J j&y. 4-LAj^-4 ^jJj ^jA Lo^t>- d^ljUl ^ fci ^ jj^J 

44lg .^1 ^1 A../3 a.dJL^ ^1 aJLp Lj^j-oI d^ 1 Lplj^^l jigld 4d-^ljjJLl 




4_o Jl I 44 

jjjJLc.4j! jwLj 4 aJLL| $-b& J .Libf iJbal LJibl lilL» t*Dbj jl *dL*-I_p oJj>cj jl 

.wb^j L» j JJL; ^,.-2 A‘! jl t$Jp Jj LjJj^jVl 

;5iJiLa Jij 4^>>J (J,l fi-bj-jj! *L<J-P .J X .; oLfbj^l oJjfc JL* Owb“ Jjj 

,4jJ iJ A3jU^a Jl ^2J3J ^£3 i^JuAS^ jjl OljJJl J-j2*xXwJ 4jJ IJtJ Jjj 

(J>JJl L*Jl . A^e^lJl 0-Lft. J^J ^a ^3bjb tJ?L»>ijSfl j2JL} 

^j-p L^pLil (J^L>- ^Jl cow^jJl J*Jl ajLJuL L« a-^jj AJllSjl 

jV Jjli j-k L» £-* J*lo jl J*Jl JLp j^stXj t^-jfcwUp ,%^l 4 ^p^zJl! oIjJlSI j^p 
jl l-bifc .<uvLij Aili>-*}b JLp L5-L5 L« <Sji 

(^5^1 Jl JV-bL^Vlj cJl^>-Sfl Jjajl J C^ljJJl 

^Jl 4 ai]L JjjLl aJI Jl oLJ JJ.I c^-*J oljJJl jl Su-jo jJl uS^I jla] 

J*Jl L^j-4 JSLjuij jl ^j LL 

jLajJjj LjS^"^^AillaJl ^J^iLlIl Jj- cJ jj ^Jl Aj yiil bU*VjL>x-Ll ^ ^ > j? ^ 

- jbJjJ AIAj-u* jl ijjti ^LL» ,^rU3tj Jl ^LcJ J *Vj A-Jjl^jjjj 

- 1.^3 4...~J)j jA\ apj Jl cjLwb?LJl Lgjl J 2 -J 5 I \ gc->Lj>lJl 

cl^ljJJl jl?T)l ^jA £t>-J A , 0 .1? ■ ll CjIjJJ l c_^l jL .,^1 4^1-P Aj>-jJ . LaLf d^wwj 

. aJT IAjcJL^wwa ^>-Sfl ^Vl l-b£> jl jS' _ Aj Ja-jail 


p-fc Ojl _J-I J a_J J-l ^ J 2 J jl s-Lj^iJl s-lxJ-P Ja>-V tiiljwbLw^l I Jjfc J J 

JbP iLb ^ycj Ajl jb" Jl ^rJ Ail I jl j wLaJ . ^3 

J-P 4 A^3 J 4-<u . Jjl_jl jj ^jA Oj) J^~ I Jj- 1 L? jlj wb Jj jl Lij^bVl 

(j-* ojl J-l ^ JJ® J-Aiij jl J clgj ^IjJJl L jl aLJ aJl 

L-ft jLoJl>-*yi .oUaJ^ LojjbVl (JL~w>cJ 4Ajj^>*_^ JSl J- 4 Jl 

^^ 5 ^ 4 tJl^"S^l J . A^^r J>^ Ojj-v^aJl Jl JbJb 

o^Lj oIJ l>-I Jl oljJJl ^Laill j^xJj Lj Jj UJb .^3 J.I jpxjJl 
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iVi 


4jJ Ot j^P . Jj jj UjjjoVl 0^5 iJJj 4^0>^ 

• S —>** 

o J-Jj ^->*Ij ^3 bfc y»\ ^ iJ^5\_Juitj 4.P jtJwl 4j>t-Jl}l o-L& C...Q. g ^ 
jl 4il V^J ^ fi-bj*iJl O^li 015" til tp-£i>jj jjij . ji\ 

4^jbit Jt /p~b»Jl ^jA ^cs>?j\ JJLlj d jt0| ^y^ bt .bo^ 

^•jA y>i^j jt j_a 4 ( j*^*)l ojJj>- ^ c*!>Lju^ oJlS" L>-p cJboJi^t i!La 

.OjJbJb La ^<23 T JJ l V* t j_A OI ^j\P . ^^oAxJt ^bXjtxJl 


4 JLJ 2 J ,^, ^ "j.a,^ ft j*po tb^-Jilt c-Lo-Lp ojt^j-ll jLs<2jt jJ b>t-L® tA^jb 

CO^LflJ ^iP 03j ^J(2 J*-* ^ 4<U*0J ObfljJjj yS' 4 1896 ^t_p 'Jb . (j j . « ■■ ✓? ^ftj' 1 ^- L .A j 

Aii>-^li.t Oj 15"0| J jj2j 1_ifT J_aJ , CJ’tj-blt ^Jb^ 4 lg,^ Oj-Cwb* 4^«>>* ^JlP 

^Jp jljJt ^ jlc (^jjl JajcsIaJl Ot Jt £->- jj Ji ^ <bl*Jl jbiJt cj Lo.^ 

jbJl oV 4 j>“ t jvJO . *}bb Jit bbr>-t 0 _^xjj JS"l ULp-t o_^j Lp- 

b-~~j>- iJi-LA ob cjl J^Vt <b ^p 4jL jiaj .iS j2*x Jo cjtj-LSt bVj 4*Ojtji *^> o^$>1® 
b b : b?Sl 4>rj ^Ip tJjfci j^p 4 jLLU ij iJpxlj jliit ^3 \jj*^a 

^ ObfljJ^j Ot (jt-JL^o 4jt yj> .j_^L^j O jJ jJ jjSfb Lw^Lw* (•iSj^r ®j5t 01 ( 3 r^ 
C)t oybu 4_aj li A-ws^bj o j-ii ji tbj-i i tp cJ jt (jt-S" -Lai . ^^^JLo-Pl ^ 5 ^ ^^2 
Jj ^O^bJJ 3j jjJt 4*^ .Wit ^Jp -^2-43 tjv^L^a bjv^j l-\J&b£> J^^to 4_o ^ I yS i 45^ 

.AjjJJl CjLS" jjbl <LL^l^Jt ^ut^.- t j j t ^Jp 


iip-t>b ^xSl) i Ipt /yfcljit ,wij>-f obbt yj ^ d-bfc bjL>til b)L«Jjj <UiL?- ,, }b« b)t -Oj 

(i ls^ ^0 0 j 41 -i»-44' gr~j> U M L5^ 

44^ J>- yZx-i a 4(_^pr j Cj-Ju3j c O^J jJ J-L® . 4^?b>- li jl t JU0 j>- Aj>~\ y3>\ yZ*J 

C^jJ^I aII ^jA 4-A^oo /J. l_3^>b>-j , lliV \'y*\ 4-J jl jJt 4 S" y~JL> a 5"^i-1 jt 

b)b«jJ^j ^jJ 01 OLS" 4jSfJ 4 4 ^tJLpSft Ojjli Jj bp 4 _Ajj^2j \ jjb>»t 



jjl 
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jjdl a 5"jjj k_jL—.Ajt**j ^ OlS” 2 j^ iajJl ^Js- sjja-* 

.olj-Ul l^j ^jiJ ^iJl cjIS” j^ij 

* f * 

0L4jJjtll ^J,! * tLjaji .1-LgJ j^jL |I 4ji fS- 

jl 4j| tSJL^jJl <_£jj>*j tj*^n oL*ji_^j 'i g» -Li! .t\jyJ^\ cU-UJ 2jlj j)\ iS” 

.^i^j Lc.L>e—L c.j c 


'-LA ^9j cOjJai-l i£"^A-l i*ai ( AJLJ O' ^J-9 ^e*-! -Lie- j* 


ois\i905 j 


»uJi 




jjJl j^-9 4j-* J ji <L>-I jj 1 :r.,<^ ^ jil 


v_—x5v-» ^ ^o_*j OLS”j cLJ y>^ LiaJ Lli L*Lp ^y> iJUl 

.S-JTjlil AiJflJ lS 1p J j-^aJ-l i Js- I jjlj jl 4 jV ;0jj ^ ^JLs^-oJj ^LpIj^-^U 

03^11 ijl .XOlj j*jaJl oJL j Ja>ej |I A*Oaj jw 4jl ^_Pjj 

.^JJi eJi j\ OIS" 

^S3\ c^J-w^ljLzJl 4. ./a..^>tjJl OLa^JLj>*jca 4j 

.C-^jjJl (Ji—^-L^ail e3*l!>\ii-ljj tLj*jaJ^ ^9 aJUa>-^! aLl^VL (J/CUtujl 

L_. **~j J-AAj ^0* ^ (3*^ Jl* ~4“I 0^ j-A tL* <d>- 

Jiu 01 la.) 4j| jijP .O^jijJ (J li ItS LaLC _ <LJb J ^7 

;JL>- (^Pj .4 jLL>j l^j Jl5 ^iJl a_02>»IjJ! 4Ja^*>li\ oJjfe ^J,l Ajio ^ 

^ Jj>- Js^ ^*»—— 1 Lft-P wLflJ . 

^ ^j^-sZo -Vj j£* Cj* 

J ^3 Qjb ^3^JJ ,AllL>tl^L} I J-Sli |» ^ :^] tO 4 j ^JlJ^ La A>*J 

4 4jL>-^/| 


s# 

0^5Cj 01 jiil L/ir 3 ^ (3^ Oj^O-a y')/jjL*jj) i 

d- 1 ^r*-^ JjLwvJl ^ d->L5jjJ^l Lfc j^ijl I ^ «■» J; aS"A iU^ 
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pJapty jJdU 


^ j 4 lZj I jA o«-LP aJiiS" \-£j jS" i ^ Jx*r* 4-P^\*«j ‘■—■oAa ,i] j>xSj L . A^3 

2ia™o 43^\p 00 ^ J/ytij .Ldaj UJ*I ^1 _p ^Jl l}^>0 

a 5"4-*-A? ,jf jS~ . JjLJl ^ <Lpyv*» j *(_£ ji-l ^S'jvJ J o^ajZa 

ji J tv_ as-j-a Iq«* jZa JjJL^- ^j-* O ■■ ■■•* «/? 4^0 jP ^L-J J^jl 

aS*^>* ~U^>J ji l/'LjAj f jA> ^ ^</ ^ J? o^i 

- A3*Jb ^-wvvw^-l I Aa 


c-jLso- ^ j-J aJL^A> ^1_p jtp jJl! .^>>1 *i>o! t^jLi J^Jtu 

<f 

li'^4 5lLAj La aiS"^>- (,_ : -vo i^jlS uLj- ^ ^ ^L* ^ j V ^**^’r 35" y~ 

Jiaij J^a- aj\*-^a a_yL jj Lilli ‘0-U5 Jli* -y^ y lg-b*j «j3* j0l>- 

la.::.0 IjSLa .Ja»A*ll ^ aJ ya j yj -la^ y* /^P JjL-Jlj L» 35"a-b 

i y L-JjAj la j j y _b«j t ljj».| j . ^jLoJtll j^aJbJJ L^Laj y> “9 i ^-~~ 1 05"“^ 

0 j j-«->ca bj~ya O Lo.. ...>v 35" yi- LJlC- I j y/3t 0 j'yi ^y.jj ^ LS^ ‘'-“*> i t -^ J ^° J 
<l*j_jI Jlt>— 1 ^jLJl aJ_J»L J^-5 -bii ' ^ A—«5” a^-L*ji (Jjl ' * - : 1 1 c^JLv ^ 

^^ i_£y~^\ oaLsmjVl ^ ‘1905 3j^_*JI <LiL La^Lj a*>cjjIj 

tj jaJJLj i_jUa« aL^jjil aLvlp L*^o^ jjlJLil 015" L» 3^slil-l Ail Jaj 

. 3^.fl-aj0 ajOall 3j»_.l? a j . L— .» j^_aLL« 


^0^“ of £t 0 ajl taLi^VI ~^ri jO-L- 0 ->Aa>- 

jl aJI (JlaOl ,3 ^j^IjO) 35" y^~ (^ t^bOO-^- 

Oii cbbLJl tLJlpj t^u(_$jJ 3 ijy cOlS" a^Allill O' i_A-5i£o 

01 ^5L<J>! jj-* <bl [ y j-b>- '-bA 3/>jJLa ^ ,aJ>o 3jL5" aLjl 'if! ieJLP jLa^l 

i 30jl jJ' 3»^^4-' 35"Li L» ^a La y>Cj ^i\ ol5" j£~\ 0 jX> 

y 3i^ J5I (jjljtb Lo-J L^-b« (jAa^i!' (J, ^—~j ^waLOJl 0Li tdiJ5 

. y> j .,si '-i~\ I-La b$' jlJujsb ^ O' 



4 _*jjj! Lu* 
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ji jy. Ol>- tl;j*iJl ji It- 11908 i*^- 

LJl Ojiij tSJjljJl 55 ”^LaJ ^JLijj! i_j ^ 2j—L- [jean Perrin] 


7 TJ 


.t'7-^j L» LJlpJ 4^\J JylilJ iJLjfc 015* . 4j ^laJ A-jj C»a,^Jl>- L« 

ol>-lja_4 Uj6 . djljOJl ^ y>?j ^lp * <Lo-^l>-l Ao^J aJl AjO^? *_> 01 jy 

•API . aIj^I? 0j^3 A-3 I jj jOjLP-1 a ljO>o I A-j lj 0l5 Jj ^tLj^-JjJl c.L*«lp -y-t.2 *_-j JULP 

.pJLdl t. + $ ■ * 05*^ ji J->-l j g-l:::..^1 j cAjjJlU A-O’jl jc« Oyyt-O* jJl 


t4 ^*-jIj C!—9j^Jl .0^1 ^^>ej ^JLp a*a 5L>* OJ^bAjI C~>15" c j ^1 1_\j& 

jJillll Ij jJ>- Uy>- ^i_uol^Ji AJW^jJT. lU^La ^jLs* 2J>-^1 ^v^Lllll 015" 

^jjjJl tjLi-l Aa-J^jj , Lfcl^p .» v ? a ; i V 43*)lp ^rw -Ll! 

^j-o-JsJo ~LO_/« j j .., ^ 2.. i l^Lgj cIjI^J^., 0 A~5"^yl-1 Aj jJalil 

AjjI iSy^LjjJl 0j->l3 ^ll aJL oJj >-*51 Ax^ljll . LjL^>- 1 *5*5-A>I~0 ftjJ jOzJIj 

>-j Lcl _ 10 ^jjj LoJl^ ly jjo-A jjj - 0>l^l 




413 ji S^J •l-^i l-^-*> jl - <j£^“-Vl 43^ ^^jJ-l cJ-0 Jp 

jl-L^b tljJ^iJi tLo-U ^- 0-^0 4j jS' J& C.« **»? JJ ^ryJlsJj' Jj_P (JV^AL%*»V^ 

55"y»- p-gi ^ 2*^1 01 ^>- 4^1 jJJi j>j 0 ^“ iJj-L*> L y^- 

*Apl ^3 ^J -t.V -C dJ 15 o 5_A 01 wLw>-^ll ^ ll ^r^Sfl . 4 j^.aJ 1 *»ZjljjJl 
01 4j5s-j5l ,i^£ ( J(5s_JLo (.AjL^JI ^ cAx^JaJl , |Jij j 

Jit* 0 j-?rCjL«^Jmi.l . 15” 0j^>-lp ^jy^JbJl Q^Jg^-*^lil 

. j-AlJl (_5^ 4 ^ 4 l^* ®j*Ai ^Jl ^Oa-4 j AjSjl Aiytil 4^V 


^•yoJj 0/5Jj t4j^Ja-Jl A-Jjt; ll p^jl^jJuL ^jL J5 vJAj f-lj^-flJl tLo-Lp rOlj 

4-13 ^p-^jjj wLp1^3 AP^oJ>7 Aj>J! t-“51? C<J1—&^Jl (jJ-ta 0» A^jli p»15” 

^j5 p ^ ^ 4j 0y. ol^r Vl ^Lj ^ LLu A^j .^yLaJ-1 



49 


pJipSn jAiu j Lo j jo 


cLao^->-^ ^3 sEy^il ^LoAp 3*i J-o-^ Aji_"-^gJLaJ .AiSTjuJl 

£-3>l yj t:>Jj£ 3y>pj w>ljAJJ cJaAl -Up . UL>yp l$Jl J ji\ ^J jl 0 

^ J ^ *-^uu«w I vj V ^ \S*j I j AJ 1 —^7 j) V c <y y>rA I -Xip* . l^_L_*j <s*> Lp^v^ ^ 

A-jljxJl bjya}>\ 4jl 4jyajjl y2-J E* 3ri 0 d~>*«X3 \jSsJfc . illl-^2 j>-' VI LfrAyg J 

J IaJ| 1 y Li-o-p A_LP AjE^/I 4j y>lij ^JLa^Ij L«j ^^lll ^i IsJJ r yg)| j 

y «-!->- ji\ Jj (j£3L« i l_*j ^y^Ui-l ^^>>^1 jEil jil -Ua3 L« 

s-j-Ugj jy>3l i^j^EuSo J [*]\ dUJJ yJ-*Jl jJUT 

^ *Xaj £ A_>\ JwLj AjI yP • J 4 ^" ,»*<>• yg jl p_g3 y 1 yL«L> jl s-LJjlU 

X$ y* yfcjjJjLC .^ j,o. .^2 jl lAjfc L^ Jj-A^tlj yJl <UjL^sJIj aJ^ET 43j*j9 ^JjP (J A -l 
.ajJ JS' J$1p> ^ y- 4 j .3 yJ t j j5Cll \Xq} J,jSfl Jflia^ti.1 

Henry] j-ol <j£y_A c 4 jy .Mali oA»& Jl ly>*A ^yAJl ^lyiJl Cs*~^ jr* 

The Education of Henry tjl ^Vl ^ y- aJIAJI <£j^ jyaJ yAJl <. [Adams 

* * _ 

a-^LvJ| ^ J*Jl c/ j*jr* J u5 j-* Adams 

ji *aJ-p A^jjijlj ^J^Jl o jia-^ >Ujly f Lp y vLaJI ^ji c^yUiJl J 43LiiJ I j 

j3L^2-4J 0 jA ^- 4 Ailiajj A^jL^a AjJ j Azjp j\ju> (jJJi 3 y* ,-^j 

. Aj jl ^T.-o V 

jjjy aJI -U>p jj fbyijl y JV-Ul^VI ^-Uaj ^yp ^-<*—» -3 jlS^ 

cJl^SsJlj Jl jLi-l Ax^Wj ^-U^j .fLJjdl n j^-aj jl 4 _Aj y2j 

(^JJl ^..S"^41 <j! t4j^3jJl • vSOj 

4li^iij t<! !_b _LaJ . i«__LIil) (_£-Ul ^oJjJl , j_L>Jl 4-^ij yjk sJl>- jjl" 

^ cLi^Jj co-b>~ij o^Jaj>- Jaj ^]a.!l ijl t-l>- ,_1,| i ^ i A-JUil -LoPl 



^1 \ j -. 50 

L® lit ^ i. jS\^ 6i.J lLJ c£t .^1jJuJtj 

^ l -i ^JibJl 0*Vt lc.to\j o 4j»® 


4j1 jS* cA^i^JLiil j A yoJjfcJl (J{£^lp 0 -La J-Ol ^ 

^ ^3 t!> |»^ U) . O^*it 4j >~\ ^y23 jl LlA ^<-wO^-t 0^ 4 jLu 1>- ^lp (jS’*’*^ 


-U jl .^uo^ilj ojjtlll SjUaiLlj ^4 j jjOu c-LJjJt wLaJ .o^ljlj L® 

* 

j^I Sj-Lij j^$vjj |*-lipt L©-£3 ^Ax 3 g :> wa ^jL^laj jt iSy* ^-$-5 

^3 o^o.^ ai ^ c^J-*3 ^r 4 ^ y*~^ t-£ O^ft t^.^.^.3 ..Lit) ,^-jjJt 

.4jjJ ^olp A-woJhl j _ LjLuJU 4L-AJ^ill^ 4L~®j g a^ JLfi3 (^1 
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- la a 5* t 


l) yiJl J jSH ~Li*Jl Jjl>o 4jl Ldi Ijl 4 jJlLJ LJLil o<—5 

2J>*Ap V ojjLoJL* f L^jT, ^JS" ^ j-4j toljjjl s j* y ?^ws>' 

4j^Lo i^s^J ctL.o-5^Jl tLlf- olji “U^ijtjl U jtsl olS"* Jj* j . I ^ 

. <1j Lbj^- ^jSs^Zo ^_o->cJo j Lju C^^ypLaj h^>o *L\i j^p 

^lll 4-JjVi ^jLiJl C-»ljS*' cJjL£ jj L j^o ^ 4*5" ji~\ tlxJp 

.llU-A ^_^l ^ ^lS J J .Ojl ji-l I d^La 4Jl^JX*Jl Lg-'LalwLMiLJ C-O Jj>- 

c,—cl896 ^Lp i^j 0^JLu2j*!>LS y* L^L^l 

. ^LpSfL *^-ytp\ aJlaIU OjJlII ^J,| A 


o^L^si i^LisJj [Henri Becquerel] jSLj ^1 

{Jjl .[aj^I^i-* ^ww^illJl tLjwS/l 4_Jfc^ 4 J 4^oJj^uwJi OjwLdil ^J-P 

Wilhelm] p-L^-L^ thjJ f Lp *1896 ^Lp ^ fLj 

La Q„ *t} ^>Oj . 4_JLjkwL« .^^aijL *\*r} J* &h >j J[ [Rontgen 

a]L^ 5” /^5o«. t —*-^“ 4 IjL^- i ^ . ; •** jl - d^-J Oj^s^ C^lji 

.Ja-jSn J^Ljfc j ^>- I^>- jjJ_> 4_>-i jj ^IjJ- £W>! j J glaj Lo-J c4^Li 

J 2 J 3 jpUiAl d-> jIjI wX3j L*Jl l^3jju 4-l^^vJi 4_*_jj^>\J 0j^-s^ 3 ojufc cL— 
jA pLI? ^Ip ^ ^ 

y~jj tL^J d.~yh jju iSj3\ys>- i, _uJM ^ cJa?-^ jy* L^aj 4 ^Uap 

.^>-\ jl P jj /^a 5ju>-l^ 



4_o J >\ 1jl> 
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^lp W j^ OJ 2 J . J1 a A.vmJ} J y>«Jj yj SdS'\ olS' 

C4-J y>«_JlJl j}d) c-*> yJl yA 4 j jjL* yip s_L~jIS" 4_LoA- 4 ^ 4jJ jjj—3 

.3JjLxJ|j C--> ijy. 0-b J U^~ OLaI! ji 1 .-frbp >»Q? c 

(j! d->\y~- J 4^Iyw»Jl (j^aJj>x-l^-sj \ylS" S-by-fiJl fLoJp 0^ ^^*1**^ -blJ 

O-Lfc ^v2jJj ^1 LaJl yP O^-b IxJl jl \«4^ .1y®ye 

Aj>- yA 1^5 y yy ^ y) IgA U Otpyjj co-Xsld! 40^l! 

.^>«^iiJl ciyj * y 2 ^' clr 4 y 2 *' 

2LJ^151" ^mjjL ^ AjOJLp f^Lo-i>-l ^ a .:_.. 2jcjj^[l j y^s ^ijij^y. l£^ j O^ -be 

<1896 fl* k'-b ^ [French Academy of Sciences] "v-jy*J' f jld\ 

C^jJjjv® *dji® ^Ip <yj O^" -b2J .aJ Ja~>- b>- *ljj L yail ^ 

Ui" c[Fxole Polytechnique] "Sa^bdl olyiJl ^JS'" y-* loj*^ r- y^J 
J>y oij t[Academie Francaise] "a~-J y^ Ajry^V'" g* y^ ol 

Musee] ^ y^bl l ^jjliJi *L>yjL!l ^ y-Vl -be Lo~&-b>-l 

.a^LLwlk^^^ jjI Jy toi^l .[d'HistoireNaturelle 

C [^^ v ‘ w< ^■**d 1 $.y+j&y c$■ l*-Oi^ y 1 1 , - <Jlj J j ^^sLu t-l—- j i ^_^A.L w —• —blJ 

1 yoli wCaJ .L15Lp 1 J.l<a> oV 5" <u^e c yp ^.,^a^ 

y?yO ^iJl O^l^il y 2 ^- 0» ^[jjJL aj l] 

0^-« ^ y Ity^ 3 l q fl' 5 -LaJu ^ya Cl^JUJ C-bOxJl cj^.,pgl 

yy\ jyJ O^ljd.^ X^ljjJ «Cm-jjJ (J? yd* OJlj y>^S" . ^ lb 4 

. I J ^~ ^ T *’* 2 


^IwLs^^/l IwL^J ol^ L 4 l Jl ^jei'^fl ^P 7 ^ 0 -^ 

4jj[£ 01 1-b JLfli . jylSvJl 4JP I_ $ jX± ^-Ul ^Lx . JL. 1 ^^Ij is>LJjl Oj-C^- 1 yJlll 

<^j\sjy^ U. cAP y~* AS'yo^- wb>-l . 

4jjiLa aJI j& yy* ^ c(o yl ^J Liaje JJl) ^y^djJl JyJljjj 

^-bL-*Jl ^ywo-sZJl c-C1 ->LlaJ| sijfc ^P 4 a5s-wo-^ A3j^ ^1 ^>-\j 
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2u 




-X>*(*13 aJlJU CjLpLx wX*jj 4-jI^p la-J^Jj ^5" 

.«. -o 1 ** - • 1 -\-3 ^J lP {J? ^Z>tj ^£-Lll ij Jl*1I <!!**£■ ^Ll 4^cJy\£<Jl 01 

^y>S ifl JLlit tO-^-*ll 1-i-A (jl 1-l^A^ . 4-oJj*.ll ^j\P oJuL oljl-U^I 

. 4-Jw.-Jl <*-s^Sfl 4 j^-A c^w-o-*xJl 4«x-il 


jLii-»V i^y* «^JL-a ^ ^J*Jb ^*ujb jlJjii o\ ^Li> Jai-l ol j^p i 

(Ol^ll ^ .£^j-XJ! ^ 4j jlsf L)1 V| y*jlj>~J' OL^ b&3 4jtJjl 

^A^-l 1 $jLX-« L$ JJ» oJ^I^ ^ ^^-1 C AJ^JllLl 4^31 ^PjiJl 4^«jl jy* <L*^bv* Lc.j 

r*j -lj>Vi <y C-, _Jsu 4>*jjJlJl a-L a jb ^>> jJ 4jl jJ> . I g */9^>Cj ^13 j 
yS' -Laj ^btjj^l { J-Jl jjJl j^P J-L^5 4 jcJjV y& ^ 4j1 

1- ' --^ ^IxP^fl .4—*»L—^-1 4 j^L oJxjl ^1 ^Jj ^Jjt3 jlilj *»JI 43y ^Jl 

-LaJ . 4,..-uL> ^3 l-LalS* cLj ^Pj I-AjJL>- ljLJl» ^L-3 ^Jlil j jla.T.U ^ j-Jl Vj 

2- *-iV'] .*-»y L. J5 - u aJ- yj cLes rayons uraniques JjyJJ> sL— 
yji unique ■UiS' ^-* ylj-l j*Jz.~>_ 'Ju& jl j-Lj jy- 4 Sj yid! SJljjJl 

. [jyil!\ JlJC 


.4 yli SjLj^jLujVj ^>-y (y*j^iU^S'L ^^i*Jl 2_CiLS^ Jjy^j '- r ' J>_ 


J_y> jl £jL]I “J y l 3 Cjy-UJl iJ^SJU 4...~.-.^3' C-ilj 

^Is>l>- Jo y 2i.Luu_ .4 JLj»> J,l j JiiJ (.Jjy j&i (I ,4jy-^ll ^Ui*Jl 

4i 1 .,f4 * f* cy>0 j j l ^ tf A*-j 4y^ J l jJ ^>- 

—y>—l5-^ ^S'^ , 4 ^—4jy>—i; ^LyJl diaJl jS ^1 

y» JUjI Jl J —J1 Ji 4-^J i_f*^ 4 j! ,4-iS” 4-bwl^- A—cJ^P 4y&Ui 

jl 4jjJ^JT.y-l y —iyj y5\j 1 . Jjy^Li ^l$Jl ^Xij tii?- Jl »jj> Jj (—JJj 

• yVl IJLA ^liuij y-i yixJi (_$1 ^JllA jl JLj > j C4j ^yj 


J! tiJUl 2 ^»J| 4 jly j*. 4 lyVI Les rayons uraniques iy 44 (i 

d—'l^ -UJ . Liyi <U3 y>«J JUf yp O-alS'* 4jbi> 4il^I j L^j o~jp 01 




jl 1JL-. 
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bjL* j*— ^y<j ^5) t[Marie Curiee] <sj£ 4j‘-0 oJl* 

o? Wjji jlS" .[Maria Sklodowska] 

kjk* c Jal a j - jy *JlJul cJlT iJuL* jVj 

Uj^ o. jXTjlX* ^ L-^jj jP- js* [Bronia] Uj y \-f-* lL* 

c^^La jL aL^-»>> -zJl 4 LjL® *“- ^j 0^" t L _-IflJt ojj,xJ ^jl 

oLJliaJlj L~*>- y j£\ 0-> IS" ^lll C^mJjIj ^j>- . 0> L—jb^5lj c-L^-aSI 
j^-A-Xll jl jjjj o-Xl—jl ^LoJN^j Q~jIS . IjL j>? I.XA LajLsX j\lpl 4Xo^j^l j-Xll > k?*>® 

j\P ,4< jl*j j\5"Sfl 4j «jl 4^-j.»"l \ *}Lv^l ^LIS jlS" li), 4^jiliSn 

0->- jJ j j cJuli .Cj jloXl (^jJl LgJLjl? oJLi 4 x L a t . , .. S\ * o-X-jJl jL* Jl 
jV Ijl*i_ jtf O^ I y*+*> jLJj La^Lxj i\jy3 jl Ip y>j ^[Pierre Curie] 

. La ^ .ir - ? 1 ^-} ^i>o jLw-w^ o^o^Ly* ^~Lp jbj'Vl ^_o— . L^Jj^a Lj-Lfbo® j^^j 


c—*li 4^-^C; S/I j^^il j-A ^_^jl jl Jjjj^S s_j j>LaipI L^-Ujl Oj^ 

j.?- ^Jlp oj^LJl j 4ajLjx!I cO^Uil jS" ij^ j'La 

. aj\ ,^>L>*_Jl j (<__ aJJI jJl j 2 . o-X&L 5jcil j J l w3j o~)lS^ 1^1 La 4 _j> 

UJ IAa jJLo-S* cxlaOu ^JO^L*-« , jl O-j-OlS"I 

^OJL^] -Ui-Ooil L«l . ^Ij^j (S V l ^-221 t o~jL-jSwjSm j-X *- 4 jLi 
jtS*t lI 20 J jiff 4j! J^jp l.Ifl.O) jl5f -Xa 3 4^^>L>jS r l ^Li-l ^j^Jlj^Jl jj_jt_a 
La^jJ jj ji3^ 4 ^jL® oLU> 0 -®Li Xsli^sj cjLpbcjl jX-^j 4X*_>^ L® _ Lf 

^^Jl j^P cL-*il A^<k_; 4 <LPj\*w<j ^_^jLa t, " ../j [-X Lo—3 4 Jl.s^_l>-L . ^-^1 ol^X>t2. 

. Les rayons uraniques 


^Juj^LalJL xLaill 4.0 ^ lb ^LJLll ^j XOjail 4 j^x_m2-S! ^ Ij ju^' <_£j yZ jl 

oLoJ^- 0^>0’l . Jl JLoiJ l ry* oiLsjj^l j^l a ^^001 ^ XXjdl^ 

y> \ ,}s *) 4c3jytll o jv 2 -LP 0^1 oJl 4^Lxk^Jl |-^a]| 

!» " 

^Lla jl L>ooJ 4 LlaOj ^ x^jiJ cj^aj-Jl jl lijp Lck-gjS f j . ^isuL-Jl LliJl 
. iz?LJXJl jJK «J2 A j^vOj 4 A_5 lI^LvO-aJ 40 ^-aj-jj LjCojf L^jjjXa 41 Jj-X>- jrvAlP 
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"UiwJiP- a 




.AjjAA I IAa 4_wo—^-J tl898 o-\_& lS j^ Jl ^^IpI 

jlJ j>,fiL‘S' ,^lp *}LJ.5 IJl ^j (, Lg-^U 4. L v*J^ ^ jL« uT> 1? i? < *A Lc_ t ^ ^»w ^0 h 

J-o*>- yiiJ 4^^olj &Lw<wjI C^^JjlAJ 4-^J L^fT 4A^_P ^ ytJu 

* t . - * * * * 
. ^pbcjw^f) I?l2uJl i^>L^I Jj^j l^-ft-»t-,x$'1 OlA" ^Jl dj^liiU I^\jU_>- ILJ l.,/g.jl 

0 ^ C j g W ll ^li l 4 ..a ..^3 ll j^S""! ^w? vl)IA" LiiU w\j>- L* 

^ J' ^ Li^ L^qA^^ J ^AA^a.U ^ £ C (J Lwvv<wO»S*'^ 4-^" ^ ^ ■—V. «-I-«-«- L j-AJ * n A ^'jA , ^ .l ft ll £-J jL ^ ^ 

cThaler Aaa^I *_*A J y£ ^AJlj tAJliSh dA^ ^ lg-ol** c~*j^*i^I 

ys^ 4£bJl LLLJl ijliL?! Qj^s* ^1p {^je^ Jl Jyg>- c(jVj^ 4^15" ^J) ajL^jJI ^ 

^>-L>-^ ^.WLa^Jjij c4 -w C’IwXJL4 &‘\JL*JL^ qL<^L>cJL^>j LL5T 

U>e^-w-u ^ Jl sL>!l c.1jj! as * j£~a Lb Ail jj Lo_^_Ap olAJ ;<_-> _9 jJj dj . 
e£jl« C—iLS" c lL>4-^jwjt.^Jj jjbLjiw* jLjaJl oL>-jJJ 

c^lj\t-p Jji^j c4*jAil s\ ^ilj ^LAl j^Uil LLL ^4 J»>*l^ j^~ 

|*_> c^ -^Aw l jXs j jl Al jj ^>» d->L *\j>r (Jl o^L*Tl ^jA'j oLil yy ^LSvJl 
^jyaLiJl J*}L>- .^^^Ij-ll ^jA j^pLjaj ^5" 4_JL L^Jji>oj 4^-bil ajUajail ©Aa 

. wb jAL j%^2JjJ| J^sAJ L^-JA? ^ ^o-LwvAl L^wXAJ /^P ^jlsJl 4-JTplS^I OJAjI t^n-Jl-Al 
ccAlS" JLflJ .L^jLpIx-owL ^jbjjj q j\jj.^s II LgjL^p ^il y ^A^Ltijj 

I ^ ---P ^*L«l 4Ifl«tv 1!I 4—pLtJi^fl *^L^all oJjb 4-^>e-vP 

• ^ c^LaJl JA ll^-ij 0>L^»j c5y ^ 


o-ApI cc3AiJl ^<JljJI y» ol ^jl 4 j\ y J-*j 11902 y* jJjj ^ j 
jt*s* 4 X 0 -^- L- q. ■ < xx LliJl i ^ J -4 oLL>l bj&S' yA L^jl C)\ i£j^ c£j^« 

J^jJl lAjb t^j^jJl ^bAl Jj~L>- ^Vj y» ^nj -^jAJl ^jj^I^I y^ 
uy^ (Sy^ 4[Dmitri Mendeleyve] JiJ-L l* c^A ^- 3 <^AJl ^ AajJ l ^J^Al 

^ybljjl .ojIj^I ^ 4jLp JjwlJA jjl &JuJj>- 43LL 3 ! v_ALiuiS"l olS" JAi .olJj 
OOL Jjc 4.,ja..«Lp o>ljjA !i I Jj ly\,Ai.p cIA>- 4_*j 4iLi?l AIA^ ^ 01 

. $ j£a 



A—J jJl i-L-a 
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iis-MlI .ajLi-l i iS jG - 5 j 4 >- J-ii> ai^Y' O-i! j ^jj :>! Lb 

Jo yu CJU" ^Jl ay^-Sftj yoT <J J* yorS-\ tL^Lf Ou iDlS' (iill dU>JLI 

AAj ^A -1900 r u u-ijU l^i J* A] Great Exposition j 
fli i-Ul ([Samuel Langley] JJ yVl tUai.ll ji Ip Ay**_va 

( yP 1>Uia3 iL^il jj iyG-l oi- L^_J Lc. c4_w^wo_t-Jl AiUaJl L j-«-Sr ^yA■ i 

A*il C-JtS" Jil <L>Jo- U yol <Sjj t^JJl AjyUlij .J ^il L$j yja 

f )\ if A .a-ii. (Ji «jLi jjp ( ( y o ~ .Jl i_ Jail] Igj ^jLPUi ji\ ([^U-Y] 

."A-liUbay ayiJl cJl5" Jil .-ulpjJli*- ^IaJI t ( ^L4VAiP ( ^ju 
jS* - 01 ^1 \y>xS^j 0^ ^LoJjcU (jiff 4jl 

|*-Ip C- 0 olS" 4ji j *y 4jf 

‘1903 fG tL«-50l ^ Jjy ay'ly ^ip U^liLli'l l£jA J 1 J~*>- 

.a~b-bLl a^fcliajl A '~' r3 ** i _A^~* IjlS" -Ui .Jjjj^j <_£jbfc £• Ai*stu 

(ijU U^y* ^ iL-*il L«J tAla-iuJl oljlJU^I ajbb AjlUsi t* 

JfW ^ ijjjll Olka-Mll Joju jf jj .aii^-S/' aU* Jjtd 2 J\S <SjJ> 
^Joi\ iiJ .ioloil 4y^j>-V' <*A **J*-* UjjOi:, Oli” if eJuS" jC- .-.a.**? ' 
•^iLiyj :L^-U (J^U* Y A>t-li (Jl a-b-bP jjUa^s y« .^pUi^l JaUbJJ 
(,^1 *Vj tj-L^ail ^ ^-idl j* aX*J' 4-^5” SlaJlUl olpU-i^l a-Li 

aj^_y- VJ ty ^ . :»l l ei>»i ^JJl ^j U «..> lx Jt ygjy V LgjJ .y>-l t^yi 

'^~A li^» .^~*Js>Li* jl yj JUf (if-! Vj (^^UaJ( j' i jiaJb Vj (Ujjl 
-uiliT oi ^ U . "i :j i> iaUJl" jl Jji? 1898 fU ^ 

(iJJl (•yj'jll jl ^yjjlyJl jf (*yJljyJl oljj iiP Ja-^J Jif-U oi»yj 

• 4j y*A 


^ijA^ ^Uj>-V (iJl Ujpl aL»Us 4^>-i y Jj tij^U -X*j 

^U-i^l aJUL j[ Vli iil Itly jiSl jlyl lo~ J> c"|«-JaxJl Jo yil" ~y>^o Jiap 


. A-oUaP a jo- y ‘ a i i P aJL^. 
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4 0 yA (, Ja yAA& 


c-LoJjJl JlIP 4 •>:y. I y Lj Jr 00«Lp IJUfc jlS” .0L5 ; aOLaIiI' 

y*j\jy^\ ^jA aIzS” C—13J .jwP j*_-vUl 0 j\\ yA ^glp jjd*^ 

1 ;.~Il kA+S- 120 jA jdr A*jO C.-.H..JJ (£ Jr£- jjli» ^glp ^-Aj tAL«b>- J Aj^SJ 


4j\j i3J Aj| jJ jJL ^7^ l^o-Lp 4**uL**^[! 0^^Jljl ^0 ?A>t ,7:il y 

L« (3* j t^pia-i^fl JsLOjJl ?<aJLji> 7 jj 


lOr-"’ 


t 


,4-^ip 4»£j-j ^ a] slp-L* V j»J Cfc_~;--w* jJr t 1900 ^Lp yL O' 


jrj 4 1903 / ^ . 4Jllg ^pIa^£^ Jg LJLi Jl Ob cd-fb ^jA 

J 01 t$i»LiJ jj-OLC, Ajt CjUj^f j^ {j* OT.OyvO” A^P Aj~CpL~* Jj>~l y 

tliLSl J Aj j£? c..l»?r .OLUJl 3 j> 7jj Jl ^J-sAD ^i>- til! OjOtvss aup 

British Association for] " 1 »i*Jt .ajOJ aJ\AuJ\ 4_jt<J-'" aJ_l1p <_$jj! ^ 
j-* li-jj ll* 015" 131 b» JaL rij -b-i [the Advancement of Science 

*V ^jP- tAOLiidl 1^7 ei Ju ;<LpLiO^ 4jUaJl c.-a.-.J' ( J^J .AjJL*^wjl a5" 


iilJlil aOp jA (jjjJl cA>UaJl frli; Oj-ib ol 0c£jb» qJ IS~ 

01 oj-UJ aJl*J .tLaJLdl Ad^^bl jjt ^jilall <0^^ iOI p 0j~~oa>- 

* 

1^-A (Jj-^^j^j ^ .ojtS" L^i^LD <j\j V (j/* 

jUl 4jfcl>-jjL! Jj(JV ^jI 

OLiLlJ Al>r A-p 

s.L?roj-iJl wi->-ji cljjiI iJjb-b^Lj ^ ^^^\ ^jjl ^ 

2 j jl 0^* ^ ^ ^ ^ ^ ^ ^-4^5 ^jA g ^1 Ij^Ia 

^jy>-£ J»I *jj*j*j aUt .LLoj>^*j tlix-aj cll^i [Ernest Rutherford] 

*Aj 0^1 jl^uo 4-s^ij^- I aj^jjt, La^-Jb« i 1897 

QIp ijl J!. [J.J. Thomson] 

*jji ji jJ^j .[Cavendish Laboratory] "<j^ il$3l U ~Jj i5\JjTjl5' 

V ( y -~^y O.caIJU j ^«*il .dj^L A-s^ aJ d-~>-Ul AiajL ^ 



■‘L-j Ji\ I Jw« 
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(jZ ^ 3 1jjl ^ 2jc^Lj sjjjjtll aj^*j1 ojLpIjl*> 4 jl 


cJU-j 1 -iSl* . (electrically) [^ }j^\\ ^ ** _p*-^il c^U-v-jA-I ^y> oljLJ 

j^-j. SJLS" Jii 4 JJ 0 ji c—ij tiiiJl (electron) ojj^J! S-Uff 

4- r pl_*->^l 4 la .-j^j/I i " -»e *7 Ct5j _^T j^Ji .,a H ; * 4 4 ■ i > -,~ -4^1l ^j jA a 4j1 
y jvj' 44 J iS 4-w-yL^Sl^ . t '. TfT ^l o-Lg_i . ol—U^/l 1 " . ai ^ \ j±>-\ 

4_o_**j1 C)\£ •,~, ^~*~ - 4—^JL^^Jl O^ljLjy^l 4 I—J 4-J-ij 4.jL(iJJfcl Sj jbj 

.ajiUrl tljj^' ^ ^Uj^I jS"jj . [Marconi] J.jS'jl. (*--' ^>^Jk 


4-vi^JUJl OLo^Jl W—>- ^, rg . 4 1 ^ J P ~ W *) •* J J* J oir 

1.1a a.->CU 41 —ilIj 4|i_>L>- jSvJlo XCdi 4 _xjJL* . ^ol5” -til . ^1 yiP 

L >.^4 UaTui 10 I ^ .ojc u Ul 1-lilj *^(-4j ^j>- ^ 4 -X 3 - (J,l 

Lg_—J i jl ^jt- 4~JsL *ll l>r,^„l.,4 ^ijyc^S «L>- 4 a_s^S> L) jjlj IjJ jA 4l~>-L45 

^1 ^Lp 4^>-jjj 4 4-^jL) ^jA Lajlj Ljaji OlS” . i-pLoJ^Vl JjlUlj ol a.lall 4,..1.^.4,rll 
• y* y* ^ * 6 JJOjj (-*)!y>^>- 

^ ’-<jr*~*y j*y\ Sy Cj^ CJ -^^ ^ 

w L w«^»Jl ^yA ^ip ^1 Ls^Lo->- Jsf£\ L, ^1-1^9 (^jJ Otf j! 


0->l ^jA ^ip 1898 ■ *>^-9 (.AS'ys+j ^J-o-P 

{ Js> 0 jw\3 j^^xj j>~\ *) ^aI| (3 (> j- 4 Al*\s Q) AjLdjj I 4^pljcJj^f I 

LaJ\ Aj^jk llg .Llj^ UJl ^pL *-^^\ L t u. i l c L-aLo-^1 

C^Ul£^ 4^-J(3 Jju L^3 cL-j oL-;-w*^>* jl Juj ;4j>tL 5 lj j>P 


*V iLk 01 j^p - L.j y*~*~ LI o^l 1-L^ u)^ 

OL cL j£> Aj y>zJUAj AjLui>- (jl L’CIj A-^ajiJl ^I^vJLj 

t 3^1 ^U- c3 i L ^• Aj y>x*Z ** A j aLaj OJ ijjJi 
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A.^. jla P l y*-& 


±5^>o 


Aj j^ A*Jj Ojyw? AilS~ ^av? AJL^lau oli { jy j^*s& 

(jl sjjwLlc. t Jl>- gjl ^Ip tL- . ♦. cjyi tLoL^tjJ 0^>t_Juil Ja^jJl ^4 ^jj ^yA 

i *. - . < . • _».».. tk. *i - t i . f -i ^ 

IUJ& 


- v -' V - 

^ ^ ^C^L^I? ytaS' y^J .A_JLodl A^>*_*i All5^ j^y 

£.1 y (J.J t A-^J <^>sjll) ^jA 3_LP ^jj jlJ ^ y^A jA+,<2) 

.Jiii jj ^jLc- 8ji 

i 

AjI^jS/ ^J^jL-*dl Cf* Aj I aJ 1-Xj “*^-d . y Ia«"M ^3 
£ Aa-*L>~ ^1 j 2jy^- S * ^jA . 43^*_a *X^Sf y~~Sj i> Lilia 0 jAJl <k± y£- 

liil oU;—>- ^^2-iJ LL ^3 0 j5"j tol y^A iiLA 11 Jjfxj JLjO ^ 

caLojc* ^ JaUuJb Loju i-4 <J^>o 3 jjij'^j OlS" tiiU-A .Lg->cii> ^v^LlaJIj Lljj 
. Aj*)La j jl Aldia v^JLwJCo IjL^-I !* jJL Low 3 ti3li jl (JU-J J I j_* J-P 

t A*JLll j\0 ll*Jl 3 J»P ^1-P ^^Alll j^S* (J V *^AJ . aJ■.**) ^<-H->Vj 1 
1 C-Lo-^Sl ^ i yA ^y yS*A JslJ L > - ^ ^ la oL>x_3 .1 ^ > 4 wXj^Ij ,^1-P ^3^)3^) ^Lp 

tB ^jij j- 5 ^A jjj ^E j tB jj A j ^ 

^yyj^ s i\ y> y \ ^1api la *tsi jLp LsIsjI ijLjfej cX y 

JaJ^-4 L^_L* t L« A_ij^laj 0J>P /^P ^oJ^a L<k^-U JA" . . , ^y jl J^2>Jj tBj A 

.La <LAj jig j b jJhj 


j^S' ^iL>6j ^l5l c3JJ t 

^Lp yUj lLj>h . a ,;- jg -a 3j-^->- JAj J>P JaJiM Aj">Ugj _^jij t^>-1 ^-lijj 

^ jJLJ eLyi ^ Lp ybj t[Frederick Sody] dijjAiy o^sA 1902 

J>jAg-jr\l! L* . 43jlA-l Aj>t _Jj Jl O’ ^,JL,4 ^■ Ji_^3 (J,J ^ -'rt 1 ' ^ j^3-v^Al 

JAj^ lij t^plx^V^ JaLijJl ^ J y>*^}\ Aj j^aj OlA* y*J 

(ji JLaj L* - Lfl *+*JL) d-^ljAJ\ L^Jj^Jj c-Lwo^Sl^ l)L> L«^P^ -Lii .^yuaJ-d 1 

(4*j^ j^T-tr 0 . A^Ow wvJjJJ A-LLaJI jS* y& Ljdl cI^LlJ ^|5A*Xo 

aL^Lv <lS ^>\ g A y L^jLpLjl^Jj ^ J ^1 jji Aj^w\_»J 



4—0jil IwL-4 
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£LJi ImLA ^ (. \ l* y^S* y »/3j v, 

jl-L^t ^ Jyi JS" i 


- LliJt J’jUJl 

“Laj L»-J C j>-\ £\j ^1 0 j jJ-> 


|JL* Aje-JlII jV?LjJ1 Ajj_A cl—> 15 JLi! .^\jLJ 1 -L>Jbd^ 

,^j jb^ ^U5 -l*j^ 0 VI «-LoJ-p *llJL> ^ 

(-iSjjZ c5jl~* .4-ojl^ cJjliail AjI$J ^ ^ jl y&\jji}\ OJ OVl OVj-*J 
iJLl^ cLa j&i ^v*Jo V cIjL l y*-^ cI^I^)*-X)l ill C«4ij Cy*^ 9 

Aj^ laJ 001 l^Oaju ^1 oljJJl J^>tJo <J ji 4j Jjaj AjI ^J»P Ajli 


IO^La 


liJI 


^J-Jj .^-Lp a-LpL-y-jr. cAaJL L I ^1 ^ll ^jA aaj y*) j^+ju ^Lp l)aj ot jS* 

tOA-ta ^lp .A^^iL^Sfl t ^">t..^ 2.) jl L*Jl yJl »- *1 L* 0 \£‘y* C A.la *..»*« ll JLpl^-flJl 

Ji^-V wLil .j%^l»L*Jl cJ^^ - 0?^* c5*^” 1 ~*-Xa w\_Jvl Uj$ Qa -Lpl^JjJl o-La * -.i^I 

jAJ £T-W?1 \jT. J-woJj J-L*m* J^S' 01 y~n j jijSj 

ijljjl jAj 015" y^S' rjA ^\ j?pj *^Ju IJbl . <^3L^a:;l a^Cj] t-OL^a:^! X*L» 

*^ly>r cJ > *i ^> 0^i»-Xi J~*3 caJLj^ a^iUP ^*X>-1 ^l^^ - ^ Ia . i »l^ tX ^yij ^^1-i 

JaSLaj c^-oj ^>- £j j ^iL> «w3^v ^-1 A-i-J^ o^iLP Jj>-J wbu 

.IJbl aJI Ls^-> 01 jjL^Jl 1 j 1 j 

L^ji \j>. 4la*«■>i a-XP-13 I«Xa 

Ji>^ Oj-uCp JS" .jiflil LaLl*^» 0t_ ’$y~»^ 0->l^j ta iJl ^jA &£■y*^: 

olji AjI i_iy »j ( jj* .aJI>- ^jip i—L saJ) L j ; Li ijy* - ^ CjtjjJl , a-^ a j 

WU ^lP ^ l^jjj Ja^jj 


Ijjb ^1 ^pUci^fl Jjl.^ t *. J ^ l£ j ^* 1 " ■ ^ •>" \ r US' j 

.UoS” ^ill j%p sJl jjl ^j^ "“ J .<uJL«L 

*~ 0 / ®ji JS" c5"^ J^" ^ U-~»v tJji ^Uas-J Oylil Js^. 
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ip ^ y ^ 


lil j Ij—* ^1 5»«»J Ijjb a»i*j (_£-^ L* (_j^j .J*)L>«j*yt ^ 1 g 

l$Jl jJLj 5iiJ- ^ Lilla.ii ,J,j jpr-A^i j*_> A;!*-* iilliA ^JLj SjjJl c—jLS” 

* 

<_£ jJl L®j oV aJL\ 3 l g !»>• ^OJl La (^1 Lg_Lx?r c£^l V* ?a*£ 

^L^JUju 4ia>*JJl oJ-L ^ ^ l*?r 


I JjJL>^ La(j a a ^j^OoJl 0 JjJl>«j AjI^JL*J l jl j>-1 0 

Ij^ill *A3 tLoJiP jlS' .(jj-^Sn ^*i-l ^ aOp c-jLS" ^JlSI *xJ-I ^1 I 

^JlP 1^JL3^ ^3 03^^7^ll Oil 5jL>- ^3 ^jLs^^“*Vl ^jOillJl .iilOjl 

<J>L>*jI OLT lij. j ^liL ! Uli Jilill ^p *J^Lw ^ aJLoJl>~V^ ^L>«j 1 ^ixja^ 

jl <—.,«■>«-.!! 0 ^jLaJ jX^\ ^|iiC ^pLjcj^I J^LiuJl 

XjjX Lftili£ 


_ 4*l^i3 i**^<lj q^^a O^OJl O^^J *-^3 .^J.»«Ul 11 lOjfe ^jA <S*> L>- y-JLA <UjJ' IJL^Jfc 
Jij.^j^l s-UJLp ^r^-i Lj-j JVi ^Jl c^L^jCaII ^w? ^ja ajjJUI— jj3—oL yJ -l 
. jL*Jl ^jA |^->«_>“ cljljOJl a!5^L>i ^1p jaSa^a J^Llo oOa ^3l»/3-T.* 

l-L* 1 Lo-* - ^jO 0<\Jb ^jA <>-*) JLa j 01 t A^jI^OLaJI Lft,;lT j^- yS' lL)\^^l <1*> taX^xJ 4l*J^ 

ftjOJl LI jig Qgl La 4JL Jk. 2j l <«*» > ^jiaxJl \ g ., j-a * 1 ^1 AjjJUl — 

*VJ-^-a ( ^\,LoJl>-*V1 l) JC> *" tAjylij AjI ^lS3lj V ij-A . Ijfcjvjlj 

01 -Vj-i* Ajjlyi-1 l^-w*Ljw\Jl ^ (3^1 OjjLaJI < J j *- ? t l£-^1 <+*+*! t .^»ll 

4jl wXp! ei^ljOJl ^Jj>-1 j AjjOJl 0c^Lo-«-w^-\ 

^ jJj La 43^sua ^ J-al ^ jli-1 ^a ^_^lIkj>- % >LC. 0^-Ul tljJ-uaJl ^LcJlP (_£ jJ 
0»V3 j^A3 1^| A^jI^« 0*JiJl ^^«_l! 1 lOjfc ♦ A) ^VjjiJl Lo»—*^^- 1 dJUb 

^LJ 01 iJLll OUwj^ - aJLs tL^jU^j: 01 j oji J^-13 01 La 4 JL^iaj 

.cjIOJL ojJdl oJJL L^iS" j>- 

tLj^l frLoJiP jA \ y ,rt* ^^ 7 jA 015" t ^»1 ^jA l^.>a j 
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,JJl» j£Lio 4jjU ^j \y^~i |i jW^-' ^ Jlj—!' J~rU 

{ j^i jlS" J^LinSl cjlji J’>l>iJ( *iSv£ <Lj ^jjl (J0 j_pl_£ ^ g a! 


. ^A-jTj COjjJl CjV1 ji -» 


i 



Jjl jJt JrnrtJt 
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?jjli <J>-S 


L ^s- »iJLijf ^j£s J-vsj 11911 

015” .j~-»y . ^>,■ ■ O J >* j?*-$ iiS “ j** Cr* 

t/prl^j £ i*>L> ,Ju‘Uij jJlp ^ iL*J jjJ [Niels Bohr] jy }^> 

, 2: ^ j a jJLxlj j~ L« C—Lg-iL y 

jl \y& jJn t j^L*il ^ sl> j-^J* ^ <u»-j^L>i >_aS" Ai j_^j 01S" 

tJ-^ajil Jji-ta 2 j_/^-' (J- 4 c 5_}' J-M -il_/*>A j Lgi! j [^1 ^^50'] oljLJl 
Aij (LaU £-0^ojJ( £cJuj ji .(.(J^ L^i c3^~ ji ^la S- 

yij colijj^Jyi ^LxJl iaj Jio ^ Uaa- 2>y*-j J* liJ-Aa j^j 

. V*J J 4j y>xJ^ji ^jLjj C^l_/ LfejOu 0 

<j ^3 oLaJjc* OLaJ^JI oU>-U>- »Oj^- 0 ^l*j cc-U*tjj! Jl>- 

Jloj**j 4 ^S-LaiII ^ <u*oij '^j)>~ .*^-aj -Lil j*j 4_g_>-j j ^ ^ • 4-j^p 

jJLj j^j ijLi CC-bj^iJl sLoJlP Jj>-\ J ^Jl * -) J^3 jj .4~Jj>- ^J-P ftLp^ji jij A^-^La 

. , # « 
^lp 4 . 0 .^ (.4JjTj 4 4‘.la i 4_Aj^iaj Aj jS^J j g T. *l 4^J>-^ Oi^ ^ • aJ-j 1 L)L>-! 

« ; . . ( . # * * 

JLju tLvl “*jl ^-lill <Oli Ijjj t(_^>» j &>*-**i jyiJ ULa^l A- 

o^Li-l y 3 ^ ^jl[ u~~“y l^I i_l! ^y^j 

,<Aj! jL*Jl jS- tLi^5vJl y ^ ^—lajLil <uli53 


4-J ji ia^laii il y ,4jjJj~y\ aLJ-l <—J jJu-l ^ y y*.*s> jy_ i_5^Lva 

c<»jl$L» ^ Jia ia jJaanil jl Jmj j t ^ . ^>r J 



4 _-J I wLw 4 
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i j Cr* 3 A r j^'i'jL-ljua/ r ^o ( I .j^L« J^Lio ^A'l jO 01 jJ 

jjl jwLiil <-£jAj j y y-^ ^ U* ^ b)^ c£ 

Or* ji~ ^ C J JJJ I L«_i tL~P-l jlS" <bl SJ121>- .o jf- 

^ ‘■■^■^ w^c/‘j J j -^ .j y&- j^>- 


A5^-L^ j y <UP. ^y*T • L>«_I^! . Jj >-1 A*Jl Jj>xJj 0^ 0 <1^y £^>Lvl 

. . . lJo>r Ojd« .0^>o boli fi\j l* ^jl y-\ J^j Jb .ils^jb fbj-jiJl (J y>- (JjJ^I 

wUl) jy*j£ ^ L&Lba-*\ aJLJLaJ\ OyuaJl UL>-V j y ow? j lU^jfc t L^-L4 £jjj V 

y?yi yy aJL jiaj 4 j^L> xJh! *LgjJ ^ 1 


Ju>- 


°J 


Lp C*. 


• J.W 3 "" ^^G-C- ij- 4 ^ j' a j-*! <J* ^_f> ji 


^y jtf aJ flSwL^l Jj>-I tlib-fc illv^l OjbjJ jbww^jjL* jj,! jy 

^j-3 ^Ip (^Ujl d~w%oji ^Jjl£ tO^~LP <J jllLj ^ LfrlJb-f^ .l» 

dJJ-i ■—ij*j 0^ 4jl i_JjjL^2j (_^jJlJ i.j O - — • -' L« ^ \.va:> '_uS" oljj.** 

01 OLi —j . j jj aJLj OjJL£ j c^Ojva-S" jijij j'j t£_~>L0 4 jl0u. A*j . ^ jJl 
J^l (*jij 015- ^ jA ^ l _ r Jj ^ ^jjijij 

jjj o*x^-j Cj^- j^ j^j 0L^ i0"^ ^ jjL0-1 

t jL^OoL* AJlijI ^»l y.wiJ jjj ^l la i>j>l 11912 Jj^**-; • j 

Aj’I Oftr 1 (_i^ 5 j-jaJ-I 1-1a ^j . ^ i>UuJl '~r^4.uaQT j-IjCj ^S" Lj^aIIp 

.liy oJt>«j V Jl j^-V' JOail ^ OU to^jUJl jC-Vp ^j 5C ji jl 


iol ji-jj ^jsj; ^Uaijjl »LaJ .ojOU A...ra a I ^ ^jjijij ja ^ 

^IJj«j c^-^') [Gans Geiger] y*-~r ^ £-* J^*j 015" 

o Uyj^ - l_g_> 1 ^■ jj^ wLaJ .LjJl ^jIpL*p1 4jjA Glx ^wV>tj j\ j>»_^>- 

ijilj L^jS’j . A-j ^ ‘xil /^4 yCy>- y> Jywb*- j tv_loU j 

^ yojdJ 4_L Li _^f^p bill Llo Lo- ^ j^J> 7 7t_w2-' c bo v -p” oJjK ^ ...^L' O ^ L^J ^ 

^ aJI jLi^j ^ll cOji ^jA y>r-^^ J lwU>s^ C0^>-jJl 
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JjAj Jl/ 


Allff i j-flj jL yJCv£5 ! 3ji <Jl a^^SOl ajjJl (J y>xZj tLiSl aJL>- 

,ajlJi^-\ p ^J-gJl a j A> A>- ^1 a^>.S i 

jl ^3ji J Ajl tdjAll AJfcLa <-J<jX± ^jA iJllA |1 tjU-l A»JaLi j 
jJJij t(_£cLAl _aaI o A^>- aLju olijAJLa J^Ljo Ai Lai I oLo-www^r 
jA**<jLa Ax»-*j twXjJL>“ A^p^a *li IaS0& ,L$jD^ 5da 

jJ^a ja UJl o^U ^ jv- t$J jJLU! ^jL4 d ^>-L c [Ernest Marsden] 

c^*)UfiJl ^3 oLpLJ 0*-U*>jL*j j>^>7 0 r«-L>- .4-iJ^ Aili j j_^ JaJLJ 

oLu^j>- ^*a1 q-*j 2 j ^Ja^-o cAlS" ^jJl a jot^aJlt jjaJl C^Lj^j yS' 

, Aj AlsLJ>tll Ajj^JL^Ji}\ C-^LALaJL LaJl 


AdJJ oLo-~*Jj CAlS" tC*.3^Jt ^ i^» * ^ . aJ jJc^ jljLS^l) lif ^jyblj L^Xj i 

i* ,, 

djjl *^Lid L^jfeL^-l jJ*j t5L?d .^Jljjfe /^Svj L^jl jJ UiT AiLiAji a*^ a)I Aili^Jl ^_p 

Ajl jJb <j\J y>til Lp^li La , $ jJfL^P 4jjljj A^xJl *■ jUd rjA £ j>xJ <J^L>eJ L Lk J J ^a 

LA"j . L^j-a AjA ili^Jl ^a iLLJl oL,.,^>' ^J,.t>,ai jl L«Lc jJlj 
J il <Ul . .^Lp- ^ ^pV' ^-^'" '-^ OIS* -uJ clip-V Jli ai jjj jl 
SI ~3 (J/* JJ 25 t ao> «lp- 5jJj jJ ^jilaj 0^ U* 




olji^Xpj^4 IJJj - A^jbJdl Alii Jh tij^Lai c-JlS” 

JJ^ ol LaJl ^ AjI jS* tC^LjjXSO] oljdJl o-La ^j.1^- A3 

a^5" Z^a wXj^j jl 4 jLA 3 ^ L - J-Li} VJ ^-a li>“lj 

?LaJl ol<u-> ^J^i jl^* L^dJl \-oJ .aJjIIs 


£ ^ < C 

^i Aj I tAjl-^-^fl LaLC oA^>“ a j^3 ^L*^ 5 1 L^-d (A-O IS^ AjI yc s >? 

<—i j>*Aj Jill LaJl CjLo^..^,>- jl • L/y*^ -X*j az^A j 
JlpI Lo- 3 tt^JiJl jJJi *L^z>» 1 ^-i^>t 


15* a L>!^j yvP 



jjl lJu-a 
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^ 4jl OjtaUi c 191 1 

.(jui ’V 

jt-Lp- j ^jP _ j*>Lp^[l I-La jj jl ti^_JajJl j^i*il C-*UiJ- ^^-4 ^ US'j 

.2 j ^2 4 1911 ^Ip -Up ^1,^.3 frUi ^ ^^3 ^>»U® ^Ja 3 *o j - cL^UJl 

iSJ^~ ®jl j j* -hj-»15 y.lp * Ur > " ^ tU" iJj-Aj 

81 3 y y>~ JLaa <jl ^3 j£> Aj I ^jP 4 I j 'a '■ * 3^ _)^ _) i^J^^i- ^ ^ S ^ a ^ A3 ^3 ^J 

8j-ill OA^U-^-a ^jp aJ^-aj s^- 3 *®j^3^)3 J [^ C I-ij-AU- .^ji^Jl Jjipl 

?aj ^^Sj jl Lg3$Lc <_£JiSl Uj toljilt; L^i3*yip ^ A ^m./*yt L» ;«jUl oLijj\S3^[l 


jjjb o^JjLJuj ^a 3 j ji j3j *ApU-> oIS* t j«jL* j-h* 1 ji >l0 

AUi^' ^ Ojjb jlS" .jjidl JJIj o_ib- t [Charles Galton Darwin] 
oj^U Lill Lgjl . aJU 5 o^L* j^p La jjy* frUI Lg^S" j>- USl o>U*~—>- Lgj c^lUl ^ill 

44_a* y^ j»J ^Uizjl yju l]j^tsj 4ijG>-Vl j*la*> ^ .BjJL Jjyi sijj 4 _-> jJ v2j ( _ s Jl iUUj 
aU xU ^I-Lv 2 vJU’VLl- 1$ J I y** O^jb jy~jH i^£s*y* . 1 gtA lh Ul <jl -U 

^ OjUmS A3lls> -liUl LgJU»«J L* 40 ljjJ^ ^ 8j^?rjll CAlijjiSvJ^n 

1 ^fl<j i j y 3jL^lal! A-o_^3 j— jl jlS” 4A-U*J( sUfc Uvlj-b .0y> ( JS' 

^ Lg— aj olijyi^J^l 

AjUh ^c->L ^a 4jL>t-*^ Sji ^ 4jl ^a.4 Lp 

ill ^ ^ °l y “U" jj . ^ji^Jl OjUl ^[ir y ^^..a 

o"V-Ull A>-Jjjl 4X;Ua-» OjjG JjU Cj^~ tj^lj • G 3jL^]a; (_}^l 8 -L»-j ^P 

jUij ^jIp 4^l_p.l t^jihiz ^ liil c->U~—>• Lg-A3j cjUajI j^Jl _j 4Lg_-LJ f ^Jl 
J-^_j LgJl 1 _/aU- ^1 Aj jjjl ^Uvj^Vl JajA yS- y>^> ^J .P U^biJ Ajji 

. o^oL-4 
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.J—O y O' S*j (jljjl la—~.Ji I i yj S^jULa 0 J y& “O- jjy 

yo_Jl 'AA Ajil ,jjl*il ^ ^jlp |»—$J OLijySvJl y& t\j 

jj jijLi o' t _r* ( _y ? Tyj jy- .Ojy^AJ “ui yS yju OIS” La jy~J£ ^ OjjJj 

ys jLil (jdJl y*«J' ^Lp -1 ^Ip J^-> (^ ^01 JyCj 

. jjjbj y» 


tOL Jj&Sy\ (- 0 ^- ^lay —0-—J» O' aj JUl ^S- JuCj jy. Ji>-V La 2Jj ^OJ 
•X .JLa Ajyxj .llyailj V Ojy^J] ^[5" O' y3 jLil 'A^vJfcj . o J La I ' OyiiJl ya £• y j\p 

(J ya oOa ySsj (^ • l _/ a j'-’ ^ 3il*a 0 ^ Jia lL)L*ij 4JU>- v_->jjAll t La £_0a y» y 

.^jjJ' ( _ s 1p aOLp' LgJ' jS- t JL>0J *-Li jA (.Ojj^p 


L Ail j jj ^ JLl! . AjI ^xJl ^ AjLjlSIj <L>~*Lij o^laji-! C->c-L>- jJJS Jju 

4*.IjT— u 1—4 JS** .oJjJ->o 2iUaJl ^4 jJi {jl C->L>jjJLlC. 

tA>L^ ojL* yS^ LaJt oU-~>“ j£ yjy^~ .L» t—AiUaJl ^J-4->- jjti 

o jjt> jjj ^1 L^i^L^j ^ill c->Lj j 1^.13U? l$ L^> jl ^Jai—u V LgJli 

Ail ;<C-3jil ^j a *[ ApLj^l -Xxj -\3 jjo jl Ca-3*^Ul aA^o-^Jl ULil 

AJ^J tl^jL?- . 1 -^:^T^>- LaJI oL o-^~q >7 L^j jaftl ljJ| <|f g) Jju jl 

* * * 

p. ,S 0 r^CijS" J,' ^j>- j j*-i ;jdJJ L>o J-aj' tAi>^jiaJ LkLOi j 

015" jo- ^3yu tl5-Uo' c->-' c[Margreth Norlund] xljy c->y>rjL* 

.lOcabr dU? 


, jX 1' • jDLl' ^-LaIj 4ijt>- (^OJ' i ... ^!l yt, lO-A Ll ay y^- 

Max] dJj*}L; ^-5"La L^»-jj' O' (j-r^ 1 -Lai Or^ SiUaJl o O' 

jl^>«j oij'OLj OLS”aJUJif-o'_y-J .illi ^-1900 ^Lp [Planck 

yj Sjji-L—J' ^l—o-V' O' l-Xo^ i— ijyii' t ya OIS" . 4jL La a <L^-i»a ^ ii 


jaO-Si' yaO-1 ^cjb J ( ya _ oy^oAl 0'j-\' ^ja ^j—OLa L^Jj' y- 0**a3j^' LaOS"" 

^,al* ■ i^yd' 4j J-'-J (J-ll' C*jLl-' (3jj^' ' ^j,] y - a—LJ' SyL^3 
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4jUaJl jJJLl IjJLpi C^ww>- _ 43 Jj 4~j^^ tlll c-L^-fiJl c-LqJlP 

jjjr^lp L«j.} IjJLS*' jlal.ll 01 j^P .4-dll^- 0*1 ^^jj j\ 4_JOjL>-~\jp 4i*_jJll 

. O^j j>*-U <u^U (_£-Ul cjulail JJ>Lo jwoij /^P 

j 43 II? j*^jL 01 t^»LJl ^1 pOJ o^ijl jJjj tOAj>Aj <JjL>- 

^yZ>j3>\ Ij^SsJb .^-jL^^- 1 jg^o^lJ 4l^>- 4^_~**jlJl 0-LA 0 j^-> ^ .OjJk+,0 

4 a- _^*>0JiJl A-^O 5 Ljil C_-wJL>^Sf 1 j*' 1 4 fl «Ia ll .Jj JlP- 4j1 

^ <bl jvp . 4j_>tJ ^^Lm-2.1 0j^ j*»,^ 2.11 sin* ^1,1 d^OL^aJl ‘UiLL? 7pS" ^/a^l Ot ^ 

(,^ M ■_ <3 .L>ll (jLiuji ^y* J^s JlaI _ 4 g ll oO_A ■_ ^ -i-^* jUii ^ *^[1 ^_ >xjj 
^Jt> c4jLj>- aLJ^ 4Jjc>- L* . 4.L>.«j ^ 43 LL 2 JI O*)!wL>- J ^lp -^1-A^l jjL>- ^ 


\ T. -' w ' 

.OfcL^l U5" t[quanta] ^ j-^Jl oJla ^ ^ 


4j 1 


-L-Jiii 4^_^OiJl c-Lj-OJl ^ jjy* or ~*-J 9 ^jJl /j* 0Jj*^L 0^ 

4ilkJl 01 ^ ^ULlP^l 0 r^j J-ftJ .^>ejJl 1J-* ^1 p ^L^JaLjc* j 1 oi>jil 4ilL> 

li*}L>- . 0 jj*^a Olwb>“ J ~^ > r Jj V c L« 4 j j_A> ^>- 4jL jlsj cA^J^LJl^ j ^J1 

Jjc>cJ 43 U 2 JI jlXs^l ^ Aj^lll ^L-^rVl 4-4 j^I tf? ^£5^4^v) L« ll^ 4 -^- 1 01 Jliipl 
1 ^yd^-lj^ e ^ c * J .^-U-£2jlL4 <Z*>L*S ^ Igj 

(J^j>^Jl ^ 43jl_>- 1^_^->* JJj 4 JIJI ol (J* .Oljj-u2J /^>a 4j >-Jb La 

jl 4jf ^p jl .^jtlggll j\s}\ oJl^_j 43 LL 2 JI jjJws^ y>rj j^A-L jjy* Or^” 

, ^ 1 « 


t jjj L^j ^Ip . j ^H-r 4 0Aj*>L 0 ^3 cJi? cwXap ^ jiS"V 

0 ^J-A 4_x_wvi? ) Jl*J > .^jj-flj J51 ^ip 0 ja^?L>- AiUail ^ j-o-5" 0 ^SvJ > 

4j^5* ^ L>-y>- ^><-J ^ .(jLi-1 l ij^u* c^ljjJl ^ oL^I p 

. J^jLj T-^jJiA 4j 1 Ijj 4 j1 J^P . 4j>-^0LL jjv* C^l OV 4 ^ ^ 




73 




J .ill-LA . l tjl ^L:."..-^'! jlSoVt 4 j ^w2->“ > ^^-*1 4JW2J (J^Vs- 

sbj-jjj! ( j^jj_G ^ j^Sfl aj-f- t4*»LA-l J 1*^1 yj> Lal* jjj JJ c^^t-L^jj^S” 

oUj^$Jp>U aJj yus cJU lij La J~»j aJLj ^L'VI .AsJ J '. -Isll a.IUJ 

>■ ^ 1^-oaL jXj ^ JL'LL -X*aj o>ljjJ! J& 

lLj c3y«j V ajL “>L>j- j jj i_3jLp' .j^-jj-L^Jl J A-iLlail is ^ks^JJ [Balmer] 

. A^Jij ^AJ£j 4*Jsil ^1 v, caJLwJL-J l oJjb iL^i 

j ji J—i .J_iLkll JJsJl] 4-31.la.il < _Jyu jlS” 4jl V 

[Joseph von Fraunhofer] jij^jji oy >_Jj_pr J^' Aiiill if* 
t^gS»c—ai.ll J,! y±>-^\ cOtjlS/1 I^juis ji iis-'^j ^jA jOliJl i J-&1\ OlJs 

iLLs-V ,JJuJ"l LJJ .SJLiaJl 3 j3"1»UI IsjU j-l i_isbi>b L \jjj* 

_ a* 

o\j L« *-» c lL? jl2J>- yu 4jc«*!> 0\ ^ j^J-!\ ^JuL? Oji 

jv^-LP Jff 0^ O- : ’ aJIiJ^ .ijjLxJl j\P"J . A1P ^»-l «■ j-s^ 

aJ jl? oij>- y* ^ ^jj ^<d ..^:» J Ajaj j^P AjL ^liJ -J U j-Js <Jl*Jtoj ^j2_LC 

L? C- £ J_^2 0 4^ £A_~wJ^I 0 jOjl ® ^J-O 1 d jA-k/5 ‘ jjl“^ 

. J 


l>- a>- jj iUxk-^SsJl tLoJlxJ a^LLlII l!> i 
vLdp vjl yS' . L^-JjP jJ3- ^lll jv?Lia 5\ A3/» ^ 1 ^ILwJo IS" 11,^.1 s J >r^wj ^ Ai^oP 

viiL { _f 2 ^ ^ jJJl ^-3 yy 1 Jj yJU ^ 

AL<»J>tJsl 0jwUl jj A o ^ a {Jiy^ ^ J C O^wo-llll 


c- J-Js ^ .AjuI 






..LpV' tj 4 jji^L 


^jwj j^Ji aj ^15 j+-JLxJl ^ ^ A-Lw^oL>> 'o 


a .. ^ i Aj jsj>- aJ^Ljca <1j> 


1885 ^ .[Johann Balmer] J>U OU^ 


l g .,b yj ^lil A^dLlall /y» 

.J -J^-}^ jtjv s f ] cr^i f ^ 


ojjlj aL_-wL^> y CA 13 V aSJu c^bji oo^LpI 

cJilJtapi jj-P . t _^->'-jj^X^Jl 



A_o jl 
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JLiU jA C L^J J y. jjp j*3 ^_SJ^A ^W-J 

.>L aJ.cL*-a j 


ijjX.. *j^>LpLa jA-Jaj (J'y^ c j y ^ ^Li La Ja-^Jl ^>- j jLp I 

jb 2 J^Ljw cjAJJ ^U.j.^.o.v.ll a_>o y£ . 1a>- tA*o^Jill ^jbj-uaJl 

^Jp jl5 4J^Lp ji ^Ip jj Ojyjij jlS' lilj . aL15 aj^>- ol^la^ jP 

.ajj-UI f-ljj^jiJl jjp |I UU oVI j y il)li ^ajj j-Jl ^bj-uill 


1 j\P aJL jaj __„Ajj L^jI .jp ‘^- > L)^^v^J^[I ^3 ^p L^9 ^p 

(_)j^“- W.S1 /J1 j^.Aj Lo-S^ cl^iJl s^i-Ls j^.Aj L^jI 3 j j^-JIo L)*^fl j J‘^~i jy 

.A-j-l l)|- 9 t A_w*»o-JuJl ApcA>-^ ^jp A^olj-I (1)1 0^“ .^-w-o-JlJl 

vjl ^P . cjAJl ^UaJl ^Jp A^>-^^>t_JMJkl OaL)^1 

C "* ^ —• e 

l)1 cj! jjJl c->1j jJZ^ sJ^fl ^ ♦ U -^L>- L-a^-o^ l!^v« j*i L^Vl ^ -~3l j^-i 

,|*-JlJl C.C Jj£ A3 J y£~ l) 1 <w—l$J . Ij t^L»io a5LL? AjI jlp 


jl ll Cji ^^aI. 1 ^jp tAjLs^^Ji cJufc 1.51 

4jU? jJ 3 ^il*j Cj^l i^ii-LaJl jai <jL? LdjSj .cjjLw* ap iS^ii jAJlo 

^jv—o3j ^^P C»^P j«^^ 3 A^-J^jT <1)1 J^-J li-i^-A .A3 ^3 

^LLi jl 'jjs dJJLi Jjj^Jl J fl Qi tAjllaJl ry> *^. : .f.J^ 1 jJi CjUl ^jy>- .A 3 LJ 2 II 

C->VL>" <1)1 ^P .AillaJl ^/^a A^.oi.) jJjiJl cjJJI -LajJj caJIj d)jj^J^I Aj il ^ jLpI 
aJ i^^iVl ap j-<»-4 1-^.JLc caiJl* ^j^LIc. VJ V JLiiJl j 


^Jp jl-J Ai-^Ju*i ^llJl -Lju Os 3 *xj oUjb ^^3 C^ s ^'~ ‘ w ^* J ^ 1 Jj JjCj j . c-L-aII 

^v\_*aiI lk ^/y*Lj ^llaJLxl Ajl l? tf^ La . jy Iw\Sv_A jl t-\j^>cjJl Aj >-^ 

jjr a ^^jp ^llcr.vl aJI ^ Oyw jy^-i ,t ^^Sfl cjl^-l . jL> aJ^L^I ^ jaj 

. ^>-1 j| j^-a cUU jj&y\ JLaIjIj ^JL*il AjI A^LJall ^»4 p ^j>r jJ 
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jijj O' AjI ^jj bJjOj ObS" Aj' ^Jfc 4jjlil^ol jJi U 

^^>*1 b^J ya>x-l' b^-S^^bil oUjj^SvJVI ^a-_> . L*jJL« bJb^J L-L^l aj>o^<>jJ 

bU^*J ^ A^-1^/3 JbS b^£*J . bJ-!jj ^ jjL O' L^-a^Jj AjJ JA^bea l_. r^T J Jj of 

^^IflJ aJ^L^ Aj' .ilLjk O-w-^J JLjjJI \jjt> j>A_>li cj yS^A 
o! ^slLwvO ji jjj o' J^-^. j-oJl J-o-P wLa] .(Vwj>^L«wa j-Lj o^- 9 ) 

.oUU <._^ jl_>cJ 


b^jb ob *w»«»»J ® 0 ^ tba-bai' Jj_p 

co\jb4^1 ^^ y*j t[Rayleigh] :>jjbJl .tbj^l ^Jlp 
bx-rfb L^_J J 4 Lfcbp 0-*ib' -XaJ tp-xi A-LjV JlS CA_L^> OvV-- v y*}\ y» £-b 

ji»l ^jj* aJ| jJiipI bli tAbS^bJuJ' g-La ^1p O^^j *V Oob$bboS"V' O' J V J,j . J, 
^pbJi^ ^p'^j b*-v^'^-« *}h>?j ij^zj ObS"" . V L(g->! j^p • o ^>>j o' 

V j_j 3 OIT b* jOJsj bj^*-^ jjJ Oji Aj'j J^Xj i ^ cAjb^J ^wjbJLC. ‘OO 3 ^’ 

,jr\P Jj oJl^P O' AjlbL^- bOlfX-a 

a * 

VU?jla^ jjj aJi J^jf (^-bil c.2j 3^ 3^ 3 br 4 ^b>- ^~r* ^ •j'j *bflj 

O^lxj AjLs^J b« ^>e_bo juAfl~> jijij Jjb>- . 

jl^Tvflj -iij cOi^(»-~J jJl JjUL> Ji tjjj±y\ yS O' 

(jLa^i^ CjULi>i^il J-^3 yyi^j Jj$Oo tJ5” (J js sjjljs^ 0^" -^ Jt " 

eobs-wL^J' -o_^ < aSjJI Jj - aSoJ^o 

i_Jj-^ .^l^LS^ Ajb^b-^ 01 j^ ^2 *^0^ bg ~.p 3^J c^i 33*‘ f*^b^vj 

V(^^>"1 J.J o^w) aJL>- ^jj* J-Aiij ^^3 ‘b y^i <-3y* ^jJI Ojj^J^H jj^i 

c-i(^bJl jil \a r ~A __OjJ^J^I o' yJu 01 b-bj^ J- jwOj 

II 

. 4-3 ^J3 yJ 


iS^J O' 3^i ijy Oji ^ .A-Jb j ^.)oj ^j_gjiil i-bjii jJ& b& IaJLaU' 

j-ii I—j^Jl i]*>taSn (jy jO-l Jlc- viJ-li Jt (_gjJl 



4 _ 0 j}\ 1 - 0 * 
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jS- t<J"}b>«->'bn Jt -™~> (_5-^ J-oalill JajJ-l j»j tL^Jj 

4j 1 ^*_P^ l ^ * ** «3 > ^JL jiflJlj 1 ^ 1 0 jAZL*^a ySr Oj3 ^JJbxJu cL*Lf j3 j3 j 

0-3 JJ jLl>0 *V 4 jIj jJl jjJ OU Jyv^oi <jl (_£ J_0 . JL^-I I jjfc 0-3 jj £3jj 

. i ^jJ_aJJ olpwL< \jjti jijij Jc>-j -LcJ .L^_ilIa-« AjL^j ^Jj tLgjljjis 


, 0 Jj-L^- 1 OjjJl 1 4 j 1 JoJl ^3 ij^L^Osl. \ ,1 4jl J^' 

C (j> ajb ^ ja 4jSvJ ^J-l_JaL4 . ^XOu lia^wwJ 11 Jj3JLw«- 4 1916 ^Lp j-^o 4_> 1 wLj 

^ J^jflj 03OjS J-j>o . jJJ jU-rJ ^ Ld^-P jtsl J^vOu ^-AJ 4Jjc>* 

4JL>- ^illaJl (JoLj LgJLdj ^O iw3 ^lil 4j)j jiail Jc-L-oj t j 

Oljjl ^Lp iJlA t$3 Jt_3 j-waj .^lll 4AJ jla}\ ^j£* (JfrL^u (. IJj-L^- .LLa^j 

OlJs? JaiU>tJJ cJb^U l* jJaL 43 ll? OjjJl L* llJLp 

°j'^ js£ tc ~!^ J?' 


^Jljs ^1p (jyCJ .Alt')! ^cjLj k...;:.-■*' Ia~v~Jl IAa 

1900 ^*1* jJl -^>sij 0^ ijj^ jz!\ <UL>- ^jt 

VJ <iUa OjJJl jj>-0 *Vj tllllj ,^»j^Svil <W ;^ t3*J c^jL—o»j 

^ (jllfla j! *^ l cL» a^«vj V L^jI - ^^JuaJl S 3 II 2 JI ^ (j^ aJI l^Lc ^ jL^o 

. 4...~.a.) ^ j-o->tit oLjjL-^o J 3 I 43Ll? <U^oij 0-3^il 

^5^ J JJ J viij^\j (J u——^>t3 OUl^ ^ 

0>->s-P^I 4jjU 4 j>l_Ju iiLlJb lP . Lo_^_^>~ j-uL« 4 j 1—o-P 43yLp 3j^jJ ULjI Ij 

^>tjJl J OjjJl j_j\J 43UaJi l)j^> 4j 1 JLflJ . 

c4jIjL—_; Qjj LaJ 43lkll OjjJl jl-Lv^l. jl (jyO 

^J-w^ J-fii . al W» ^ 4^J_>» j 0y3 4 j1 ^ O-Jij (J'L<0^“1 43lJ^Jl ^jJ* Lo^* Oj-Ul ^]LoJ3“1 

OjjLS j^>j jj-J 0JJ^l ‘^ [J> ' 3 *J^ Cj* i £^ ^ 

."^>\j^y\ ^ ij yjij 
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el^Jl JtA^Ol - (juLfc *> 15 " Op tc^__P~^ oLJ^P 

iS'' J* i_r^ -Lj—-«j ^Jj llSlSij jl _^>-l J.I Jji* or* 

C5 j U"T^ OjO>o 4jJ _ jOcJl 4-i O~0>o y\>- C~»j (_$' ^JIa 

4j! o O^Oji- a-jIj^jLII ^a! jJiil 5 -La o' j-Oj Lo_-3 ^-La . ^-0^^ j v. ■ - -j 

. LaJjOjL- 


(J.J U ^-t-Li l i__if i■>_— ( J j>- Oj-l 4-2^-Sfl C-JJi yp~ 0wLp wLuj 

j (J >1 ~LL! . jiiJLSl j jj* jj, i_ iJli ^>»\ <jj Ji jjL aJ 


(jl jjj 0jAj v—. *JJlo j£S"1 I y\S> c-Lo-Lp L » ^ * cAaU ^ 

. d~3jJl ^^2_*j ^ Jj jxSL^j v—2 j^w , ^LuLj^L-il , jj L--isl &-Lfc 0 j\jl ^ Li« 
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jMxut ^ 


c[Harald] -dljU ywsSfl L?w! ,<u jJj jy J>-y tl914 yJy 

./"Cj y~* * y>«Jjy>- ^ OjlSld ^Ja yd Lilli jLj jiLvw t4pij C^L-a^Lj 1 Lp J-&J 
4>iJl C->L-0>b^]l tillyji ,1*>U! la_-J ^ ^glSl _pr 4*^1^ C—il5” 

t[Carl Fredrich Gauss] ^yr d-Lj4jy J j£ .4-isbJl «byii'j 

■_!,! tOlycdl /y> Jj-bdl iJll* y jS t J jy» tbyL (1 IpJ t^tJjldl ^ y-Osb^Jl j*jipl 
SJl>- jJ,! yyijJl jyd! ^ilia -iia o~«LL*ccd y^Cjysr 01 yp .1855 ^Ip ^y O' 

4y "l* ^1 4 . ..s-C ,a t . aP 4^ -ball Cal~waJyll Ijlp i._---43 ■’ ^dl L C>d' 

y>cJy>- ^ 015” jy uJljlfc O' t-O-sL/aJ ■ (yyH y* d'4r^ _}' (Jyr ^-Sy-<yd" 
SJCLvV' ^ la** O' 4_yl A-ijl -iij t<_£jdJl 4~?-l ro yi { j& ay (Jj! OOIp^I ^ tjy 

tjlo J,l jj'^U __id" Lys _j . V yi«-* 4d yf! ll]L>- J Li)y>r r- jiall '_}~b>r j iiLfc 

.d-Xp! 4jl y^' ^ j*J 4-Jlp 4UTilSl 4-jj Ci ^L-isbj ^ Ip JUs 

. 2 .»! .Ull isjjf3->- £a l ^ _ g i 3jL^laJl; |_3-4Xl 01 y' yOp ,jSdjij 


O>A>0l Jj«j dr*^ (i .f4ix)l yaau. jy jy! dlaas^J. 4C>J 

i Ip jyju -X>- ^ji-Pj .OlS'l 4iia>0 V yd"y> o4^J y_J ^y-i y^- 1 ‘^Od.'yb 
t_d J! xsLL. 0^” t[Alfred Lande] < 5 - 0 V ■>yd! <u_vO 4*Jj 4_cylSl yjiji *byi 

^yP ... 4!yfc 4IS” OIS" jy 0 ! y>Cjyr ^ 4 Jy& ;l Jap' yy JJdJl 
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Ob' (J-Ul c[MaX Born] 0 jy (j-bb. ."o^ j U a! y>- yf. yyy-J J 


tJUf-l 


^ , ^jli jy jy ^^y^ 4 $ y*^" iy* b e j^^bjl aj^Jj ^ bbb .i3lJb 

4j ^>0 eibJ j>*_l> ^Lo — ^ »Uj aJ1 jy tipj^,.lg* ft jA j 

i ^>LJiS>~ (_£ yLp ^j^ 4 y'^i ^ {J* i\jj+Jil\ \S- (jl ^Jj'Y tAlP btSl^La 

£*£-} ^AjT ^ . JjJL Lo~* 3 S- 4 ^-> vjl jUxil ^jP Sj^tLp I'Ju&j 

AiijJ-l ebj-iil Aj^ lii ys A... <3 :1 ^^— >j OjjJ l _j^>- eb jA-j 

. 0 Jjfc 


Aj^ laJl ^vJ A>-^j ^ - -~>- ^£ti j^a aJuIjT Aj yt*& j j) ^ 

^ ^*-*-51 ^r 4 A-M [Arnold Sommerfeld] -dJ^<w, -d^jjl 

oA^JJ « , L«Jdl ^vLo^tj aJU j a^a \xaT :~>-I ^3 ^^jl^wdl O - * I^Ap * aJI 

jlS" ^jy>- A_«~wjJl ^ ^j^lJ^Jjl Aj^IszJ ^£Aj^* JjIjI l)IS"" AiJ . 

ijLajJl l) 1 ft(Jj-;3 ^ Aj OjJj>tJ aJL^ fd>l Ojy>-l *Ij^ 3 fr dd-P 

ajIj jW 5 *"*! c-X^idi ^Jlp ftj*^ j g 1^ ^j>-. Ai 

j^r\ ^dlzj ^\ jlt.vl _^-o-Jl 1 jjb 0jJ3 l)J 3 tAj^JijJT (J y>- ftjjL^o 

AjVd? djl>- *y i >^1^1 JJJ J-Li ^awa 4^CJ j-;^ ^ . aJ <;! *V ^■•Jgp 

. ft plj^Jlil jlg.^ (_J j^>t-lll ^d- 


ftj^i ldilll jdj j^Lp l2j~q*£*a j^+a 11914 .~ p 1 ^ 

jl Lo-Lpj aSs-^j ^y>- /^P AjL^- ft.in? .,^ll ^ I^3 .^djjy <_Si ^ 0 JW23 

.^Jll^jl ^1 Ij-*->-j -A 3 ftLjjjl ^L>*jt ^ ojL>4 o^j- 4 

t-.-J j-^"l O^-^’j apL%v ofl *<?) Axj ljlLi ji *yc*sj jj \ «> j ; n. 3 i IwL^ J J IjUaJ a: .^1 
jj V tA_>-Us bj-i^ y! (Ji r»-fi lS ^' (jy- -W^jj ^- p 

(^JLj jl LJlll ^-r^b y» Aj^ tA3l_>- A_L)jiaj .*_J 

J,l (_^^>-1 AjLU aJU-j Jj«j . b (_£ jSs^^P |bLi ^Jb* i) t^j j! ^ y*^- ^bPl I jjfc 
.yjSi\-> y’ Cj ebb” i3jiwUl (_^l sjbf *^ S~ .>*l t^LobJl Jj-LJl 
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Adw* j-vP ol 

j^-\ cOliVl fbj-jiJl jl 5 o jA (Jjl jjj jj-^J^ ~X-*j OydiLwO 

, IO 23 I Lujr?j^4 4^*ui0 01 JC A~-OJ Cl~3jJl ^ .cI^'VL^aj'V^ ,+■ 

L r ^ k >UaJ fb^iJi tLpb *!>Lo-^ 015 4jVj t, )-ojl* AjjJ ^ j5* ^ 

.> ^ % a J^Lzj 4juXj /^5 \j jl Ail ljufc /jA lj~0 , liS j J^>tj JlXj ^ c^JaJl 

01 ;Aj^ liJl ^IjJ-jLL! ,^Lp a*_*LJO ^O 5 j^~ aJu>->- v3*}ll?l ^ IJb „oOjl 

ajLjJI a 5"yrjJl a*^ 5vj0 cOAO clJU>- c_^I^jS?1 ^1p LaL^-j $^Ijl!1 

. ^1 0^^xJb ^ A>a Jj ^Ja jJU Ljl£ j jj (, >- j , 1-A-jgJ A^lSsJ^ 

j^~"\ $•! j*?\ —^l-bl y 015* ^jy&j 01 j ^p 

yh j^J IS'jb C— 2*-- ^Jl tL0> j^Jl jS* CjLu?) ^*Jl i.— 

. a^Ju aJLp! 


J g? 4 -* g? J-^' g? J^' J^ (T UV^ t4jL^ j*P 

»Aj^L«J *-A jA*Z-^a | 5 ^JmJ .-\JLxj 4j>- CJLa y A~<k-^>j ^\P ^j^bL AaJ->- <£Jla * j*oS*^a 

(,2> t^L» ^1 JjLfiJ cJ^JJ jiM Cjb^Vl ^j-^£ C~>y*6 2 J ^SsjL jlS" 

4 _^j^»*Jll L» ^ LoJfcLj 23 jlJJJl (jboljJl 015 " . J jlj 

a^pV:^ ll oJlIJ 0wL*> 0J oJli o^rot^Jl 4i>- aJ 4_~~wJ 

4 ^^. *^ ^* 0 .i »( A ^o_s>o^>~ * 1^3^ l ^ ..yh 1 O^ j)^ C^ 7 ~ ^jupO' A13 

. 0-\_>- jil ^jA 015^ Jl43 


. j^J Ojjj JJl 3tLjlll ^ V J}*~* . A>« JjL) J ts -r^ J”^ 

JJl! . (,3^bii-| jS* AJLjv* jbAJiU d^L ^ \JLj b>c_!^l l ~-* 15” 

,^jj^ aJj-L>^ 01 j jj y l la"-^ j^_p J>Lxo ^L>- o ^ > ■_/- , 01 

^ aLw—L^> ’ Jj>- 1^ c5At2.0- > - a0^5*51 ^ 

]&jb>- c l> c^lji j^-1 1?iiLjfc cOl5 aJI yS' 



*L_*j 


84 


LJa> j .aJj&j J jl l g ■■>.'>- ^zJi ^f>o ji ^Ib 

^ [Albert Michelson] ^Sfl ^-bj^iJl ^ ^ c^JU- 

^3 LJLp ouioo 3 ?^ ^ 3 ?jjjJl J?^laiLl ot 1892 ^b^- 

jj 3^J oL-b <J1 jL>x^_; lM yl^bj c3V- jbai» uA^ 5 *" <3^ - -b j-b_>- 

.LLaJ^ \i*>bj>-l 4jjli£ 


L&-A Jo-1 J-3 4-jLk!l Jb^A a 0^ jy^ 

4Pji*u iJ djU j oSf ^ A* JlJ Jj>*j .(^ [^oJuLa\] i£ «/3»> 

4/y j^J IxJ^Ar* ^ .A<v^ 3 jJ^2*JjI 4^~w»J ^3 1 ^ <JJ>l^ob ^Jjl>«j Jo- Jl 0 jyS' 

AilkJl L^_J» ciJ*A^S^ y* 4-JfcliL* V 4^ y^T ^^>-J Oj-S (J^>o V 

Ojl Ja ») 4->rj^ twb»-lj t3 jJJLi 4P . 4 jjI ..^.Jl 4 jv.j^ ^ £-* 

.^jjJl ojjfc ^1 p Liij t*>Lli 4 jlL:_< iS^AiV^ < } JL ^' 0! • yw? 


y*-lj (^jLja-j JLiid DjJJJ iJj£j 0 ^ <jl^*^b lil 4 j! jy j y/2 i IjlSJ 

t * * * > 

jjili (^1 ^ 1 -p Liij cLLaI* jliiii^- JJj liSlb l$J Oj>j ^ 13 ;yta 

J«/?a^ibJail Jaibl .Jj»o«j <3 ^b_A <jbi y* .4J> jjii jl 4_Jl 

iAU*^ 25Lla iiLL .4l^Ju>« ^ cj^--wJZoL« y lj y. y^ 

toJ jJj>- oJ_pIS jJ,! a^-\j>- 4-oj ^4Ij j\ ./3>i 4 ->r ( 3 Al\ L«j c la^3 J^-lj ^jLja-j 

. L^iUuiS'' jy J y> ji j 




J^Lio d^jJ^ j5 jJl 3 C^JlS" f b 

^-J^i-iL# ^ A 2 ^ ts-^V^bcC. ^ 4 jL^_jI . 4«aJ 3lll 4-s3b jJl dj'VL^- ^3 
^Jszjc* (J*>^j>“ 4>w> 4-_o_S" JSbLzJ^ 4 -*Lp j 

VJ 4^ojT (J,! 4X3*^J| <Jb^oii^ 4 j1ju2-j Jj f 44 -woJl*J^ 4jjyj 

^j-o.xJl ^ 43 j jlail 0 jjb C.>^v ^ J^J . \ly>\jj yy> j_A^il ^JwLpL^JsI y* oJX'L-vJZ. 
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y* y~£ ,^lp ! Jj JolJ . j JJ LgJj^J A .,'<2 ^IxJl 4_Jjlil 'Jb La 4JiJj I 2 J 

Jxj .aJ| l ^ eL ^' A>-J ‘Ol Ax~wj ^ ^ ^ ^ 

^1 AjI . . < iLfl^ aJ AjjI^- / j £* ^jI_A ^3 j-LoJl ^j-a JU-Axii 

cL>/J j>- A^j ^-—~ J IS" ^Jj l^Lil^Lll ^Jj>tJL^Ij oJJLxil AjjJJl ^oLojJi 

* JJ-*^ ^ tojO^ | % ^-L t .... o j^cJ ^lp 


Ulp j jOUj cAj^Ls^a;?^ ^ aj^L cJ ^1 p 'j^ 0^^ ^ ajVj 

w\jLj9 ^ wO-aW jJ j^J^ ^Jj2_£- aJ_P ^JlL^I t ~ --^ aL-w^ I *Ajfc) -L>- ^4 . A>- jtLaI 

(._JL^V\j AjL^x.* Ajjta AjjJj t^lil <lJ & j y> ^*<3^ ^ ^^3 . jJ-Ll 

0 j3& 1 j Aj Ji al)j clSLjlS^-Jj ^Lp L^jI A >.S? ) j Aa^L ^1 

.aJUI 0 ^Lil! 1 ._a.A iUil ^Jj>-^jl jlLj olS^ C(^ y>-\ 


A>x_>- 


tO^-Ul ^J^L3' O^aaJL^-wI. (3^1^- ,JJl£ ^^j ® ^g- »a«-Xj 

I «lJ h >W Aj jL^.j ^1p ^jyCJ lili ji-~ All Ag-J^ j Aj* 

1 ^ _♦ - - -■x-j.s^l cL^w^Aj ^->«->* J-L* 4 Aj jLia^jl 


J ^'j^> ,4jLi_a ^£y>-\ 4_jUl 

,^i>- jhs>- ^.apl .„’-jj tS^—v^JsLjL^ jl o>^- j Vt-sf 

Stark and] "O'-Sj^j Cj\^ylj IAa i_j^j«j .1—5”y J^\ CjIaJC-J tL 
AL*jVl U jij . JlyJl L^jJ^o. t [Zeeman 

dii" (J,l j ^ij'j ^ -l?r y jl ajjjJ? ^jf- t 

^ * S' 

,“>Lii Z^jdl ^iUa _J ^-J 5 j 

ixi ^ L*^l—^> 1 oL^-Vl ^y>- .L^yxj Sjj'y. VJ r-lxi "V t(_^y>-i s^ 
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bf 4j*>b 4 J^xj viJJj (j^l Jj Jp- ^PJJL«j tlLS*y jiS"V' -sjJi l-Lk ^ 

<J>^J Ci^iiLlJl J,! JjV' jxJxil jiJpSfb ^o-^u 

I JLl^>- jl AP^b.1 oJ-k ^j JjL$ wbLC. .aj&L^I ^1 O-JbJl^ 

. <LiLb 1' LLii-l /yi 


JJLpI bf .4P^ju-Jl oJ^g_>^ ~bbl I J_fe l 5^" vOl^*b$ Aj^^j jjj jj \ 

s_0^ C ^J~oJb tjJJ-o-P ^Jp C^*Hs*l ^jv>- 0> j X. JU L >.*I ^xJl 4_*lib f-^J- (_>l 0>l^5 jjJ 

pLo-Lp ^wxJl Jjt>- I Jb>- a^» -bLj»oliLOj oJ15" J_aJ . jJL$^ o-.^J "^bli 

. jJoj jj 0 ji /^P o ^JwL^xJo tb J-jjJl 


O' wJLJO V . bC JjjJl ^5 nJ| 4j ^]aJj 7 t . ■ / ?! La jl .s2~> \ 0>tj-L~^ OJ Lf ijJJj 

- 2Uyi]l tbLg-l*jj 1 >Lj iSs-^ C~^r j>- J-fiJ .lb^P oLS" ^>»Vl 

t(LLp-l L^b*^bol Ljj >jjL) 0>>b Jl*j £_*) A-J^jJl JpljjLb Jj!lC o>Uj^^JVb 
o>^_b .4jjjVlj *ob j 1 ^yuyLi o^b 1 ^.^,‘xj>o 

o J-* 1 f tAJ^woJ.1 aJ AjL^j V (3b 2 - 5 Sj*- -vJ . A-w«^c»^L^ ^ 

JUob Oj-<kSsJl JpljjiJl &JL& C—o^vjl J-aJ .L^J-oc; sObfcL^lj ^b>>^“lj (JlixJji 
,\-a y *I c.—3ji t aJI jOp Ajl^jJl ^ c iLb l$Jl jp c4jlju 


U .fob:, -Sj-J-Ij ^C-SjiJl t_.^»U 1 jjt jj^j (* 4 j,>4^ 

djj&y\ j jAj t^jLtS' _) Jpl jiJl oJ-A j J ..^.q 

Li3" _ Igjl jl tb» 2jA^ j^Lj aJ^S^a »ol JjLaJl 0-Lb OjLS^ ^jI JjJj 

?bl. f ;.!l ^ OnL! bLb jpj 4_abL>* A-jLaL _ 
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4-*j4jjL**»Sn /^P 4 jL>-^U /^P 4 .,^3 a\S' y^y 0 ^^3 -X^-\ (j£-\J ^ 

wLL*3j-o-^ j y 6 ji wLflJ ! ^3lwL\ /» ^ ]»1 »,^JJ.i O^ j>P * 43^j-v^sll yS' y 

l^:.^.C, d-—*i -3 -AJL! . I .<».^_3 ,1 ^Jlll 4 ^ 3 L*jg..L \ ^y 2 ~*\ d^ LjS"^*L*<*> \y> ^J 

. Lfli>d~J V 0-L~*r aJL)C^ w^aJl P 0 Jlj>- 4jL^ bj 

4jjiij ^_U2 _j ^lp ~—->*-3 4-*^P -XL*3 yy ^ 

Ljlbj jJ /y* 4j^ b*Il cLj^l 4 j jif^j* 4^>t_jjU 4>-lj| 

* t. * 

t'Ljlbj^Jl 4 jj^ bljyA^AJ l>-bj 4 jjJJ| olJ-Jl d-JlS" .Ultf L* 2 j-s*3:>- 4 L Jjl 0jl5 

^^SvJT OlS^ ^XJiJ . l^-lL^-1^ ^J-«-P C (j^ iAjJj ^yAy C 5yJ 1 ^ 1 o *>- 

yS ^Kdo d.- dt>il L^-> y£ 4LjUaj y L^-u \jlt y>*j> ^JlP /*-Pj-> ^ 4-jl-XJl j y djjJ 

t j <^-£* uy~ “-r- 1 ^' (_r*j ^ j^i o' JUajI y- 

. OjjJi ^ ^-dXJlJl 4 j J&j <Sj> yoJ 1 i " ~y- ^Ljlli ^ <d->jJL^7 d»~> 15" i y^A^l loL* 


oldj J»*j 6Jjl aJLLS (_£ -Ul c^j^3ji U»_w^>td4 1 jwsj 4 jL>- 4 LJ 2 j jJlJ J-b 
Lc. ^j JV^ • ^ J'*’* 4 jL/?j l£-^j 

^ ^Jl" 1918 ^ iCiljjliJ djwUl ^3 4io_P ^ J^dL^o 

aJlp 5y j3j^j 0^" .4j yaJ^\ ^j-yaJiLw-4 ^ j,ay*2s>xj (JjLai]! ^ vj>^"^ 0^3^3\ 

# t 

T^^yy^S yb 4j^)L4jJ Jli ^X-i] .\j^4 cLLkP *%>7j ois" 4j| cljc>t_Jd4 

4jU-iaJl Li>- d~j ^jiwU-^lS" ^ Ujl yS' yA y O J-w«»jl-C iS Oj 

(\jy3 ^ Lp ^l£" ^Lp 4 j^ (J ji ..h Aj 4j L^J jijij . aA.s*\\ 

iSj^r b* Vjj cjLJl 4j^U ^1 4Jl>t-j\ <—flJJl 

4_JLj^sjijl 4jjjii; ^_w%oij ^3 y*-s> jy 4^*1 j ^ ?4_> L* 

ycdj jl AI^lo ^ 4lxJ j^ 3jij J,| Jw?y S* O^J 

.4»JLs^ y? J\ L5^ 
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sLLu-b jluj" Jaia^o "%*£■ ^yg- Jl j y i jlp cl916fU- 

cj>! (Jlij'yi jl ^ e-Li-JLi Lis^p a^i3j Jjijj) Lwi^jl sLjIjJ. 1 cu li Ub»u-0 

^ -p-^' Jc^*^ '-L^ J* -(Wj y*-*^ <.^15"y. 

£*LlLas £-* jLj 2 -^ jjj LIS" jy>- tLL Js Lij oJJi 0! 

. siLiil jjljii ■*-> ^ ajOUs 2_^w» uJ-3 ja-* jlT t L^sxJl 


,o(y*iJt (j* ijLij aj^ kjl CLlS" (,^Jk*J( Lillaj^j Ji iw,; c-SjJ' ^ 
ijLj-*-' "Vs LIS AjJ i* iLLslj J>) t\jyJ^\ Lajj jli Jj*j 

O^iJl LLLj^ ujIjLL c~jL” aL-'L^p ( Jpj -LjJ .■sl-a.ii.^'Vl^ ^L^>-pAJ 

ISwiLjJij cC->Lj^aJ)j iCAbjvaJL tA^-^JaL^»^^S\Jl toj-^LJl ^Lp £_-jLJ! 
c~LL ajj^SLj O-Ujs! LUj y .Iglif. (*LiL "SUpI tl*j t^jl 


J-^] mens Sana in corpore sano cu-Lp- uLp p jj t SJL* aj^ 

\ iS^ V' a-j^L-SH J* c 3 j^ liJl ^ip . [j^-L* («——>■ ^ jv-Lj 

-bUjL) i ys}\ Aj^ lij jlSol djJb JjiJ . a y a\\ ^P 

1 -Ljp Ls-LL C~iip ^Jl Aijjlll cpb^fliJl ^jp a 3 j*p» t jJap J^-Lo A_*Jis . aJjjjL 

WUaj^ Lp^w 2 p- t*Lutljj^AJl Cbysojl -LJ . illjjl ^Ip 


e? 1919 f*ip j^y .^.yr Jjp ^JJl tAjjUI Sjjijij l ja\ C^- 

Ol Jj _ Ai-VsLl Aj jJiLl CAA ; ^j»J| Aj jliJl _ Aj ^I s:I ' 01 j^P .^ ':«1 S' [_<>_*_« 


^lip iaj ypJij aj JiJl j-* JS" ^ .^Ua-j 2j> CJ L^ JL^; LJlii jSJ ^ uLity ^j 

jl LaJI ^ jj-L C—jiS" tOJJS ^p 0Liai .A—Is Sj« J <i_^j OliVl tljj-jill sL®Jp 

aLJ-»J| j»li?» j J-L ILaj _ Aj^ lajl J_p- A^wjU 25 ”jka ALjliVl 0s-b>ilj 

y*^. o\ jJr /ja ^j ;LL»j 01S" aJIj 0j-JUajjL) 

gy^y 1 ^Liaj JpJ .^aljl-l j^Lx^jjjsi-Sn ^_nc)j cLjLLLiJ) J^J.1 jji OliVl 
c ^y^rA'^ jl ^^L-^-Ji aL*j teijIjLJl A-^xil^j —*'t j ]i 0L0[1 -O OLjJ^j 

-up .a_a_oLpjI jUaJ' jpPj (.[Ernest Mach] £■ L« u—Jjl 
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4j^ liJl ,4_£.5lil Ldl ^ 2L*.L*Vl J La-*o-p ^lajJ l ^<wd V t^L« 

OLs 1-LgJ .^a! jiail L/y y c- 5 *^^ o.>t3^jJl y* ap j-o-^f ^ 

.<U4 Jjj^*lU JjlS yS' ji Lg-J y>\ t^cj y JL>- J|_^>“SD ^j-Ja3l J? OjjJl 


IsL^jl c.Lii>-j OLa^i jj -A_flJ .45*^*1.1 O^jj-lII l —-*~S 

^-l>cJL><b 0 y yj (\jyJ^)\ C-Ljlp I Jji 01 ^-AjIjI jJl t41>«_Jl C^LO^L^Jl tLJp 

0 j£}\ ^Jifl-4 jJ^L>tj .^_aI y j,J *V LgA 1-L> oLjbjy *j t£3\A t*il ^wjslj 

^ *w* (_JlLx>cj ^>tJ ^Ip L-0?Lj ^jj^al*-* OLWl 0jylaJj ^t--s4?l 


4 4jl-lJl ^ .»w4JjJ0 C^gJl <^51 ^yiO C^jSfl ^ALdl _/^l C-*li y 

^1p 4^j liV! d^LLaA-I^ AjljjjJl 01 1^i-j>x_) /^>03l cOl-^Sfl ^vO y-s-i ^gip tw^^A-l w-^L^ 
j^p . v_~*0l IaLpI ^i!l 4^j! <p>liL ai^I ^1p U^ l*^0gj Uh 01 
10jju c—<J u*-juO t4-uliVl c^Uai--li c^ jLjj->l 0y*“ 11918 ^-pLl ^j^l IJLa 01 

.La *Al>- <uj 01 L^_**p <*_3 j*j 01 


4 J 0 L ^ja 1jl>-1j oJ-^^-j ^-LfLa OLf 0 -Lj£ J«J1l^_Ii |jb Oy*“ cl914 yy£\ y 

II # (S’ 

Appeal] "ojs^xll ji UJl «w-> y-^ 0^P.S ^ IjjL l-^l-^l LlaLa j 

OUl 11 a -Li! .[to the Cultured People of the World 
O-bJjJl lj jjLJI ol.a-3 c^JliVl 4 w2jjJ 1 t ^Ll« c^^LJl tb>r jl ^ ^si\ ^ jCj 

^1 AJUiJl ol jU>3 OliVl A&l C^AJl (*1 J coliVl ijUaJ-l J 

4_w>tJ jlO) <LlSsil jy*JCJ 4-U liS f l 0^1 ^-ijl ^L*3 Jjls OLJl 1 wLa . L Li Ail £ I {yjUL>- 

Oj^v^>tAl 0jAaiil OA'Vl 0 ^>j 01 Oi-j^L ^Sol .iSC^thj ^ 

J3 A^Ss-^O-Jl ^ y] 1^ OJlil 01 wLjjj jij\Ji) LiA ctlU-iP*Vl 1 -La I ^>li Ai 



A-Jji\ 90 

LgJ o^lj *)1 ^ L$JlP gjL^ - {£>y~* *•■'*■-^ J LjLII 01 Jj. ^ Jj 

4 l$LSL L ^^1 T* Lj^-~ L**^ r>r_^^? I 4?tJ-LL 

« » . < < 
flj ^ii! cLp ^>- 1$ ? ».^ J J*'s2 ) J ^*/Ljl CJ jl -buj col jJ~»> ^jl -Ajli 

4jLj^J| jJUl, ol ^Oajl 0-^1 a^pLj^J i-ijIS"”j^ij 4_Lm^-I1 4-fTl^w»*^l 

J^Lio djpjJl lyl, i 4jl ^*_Pj 4 -bu Lo-s 3 . <L)ji£ La j jJL c-LjJJ oLpJ-a 

4j I jS* . 4_J_P AIA*^ ^l)l 0^-©Jj 4 <ojLa3I * - - - -1 4-J-P AjI^ {*-_.. - -‘'l ‘f 

cAJliVl ajL*J 1J aJj>-_jU iKjj j^jilil jjP 4. n ,.. tj jM t ^y> ^J.JLa.vJl ^ j^~\ JM>- l-b 

jL L jj\ _/>-? j ^ e.%.j Lg-i jU*J J3Uj ^ip g? ^J»jlplj 

.«^p_dl jlta l^p c..:1p1 ^1 g«L_Jl jyUib C> y 1 yj^k ^ OliV< 


iu&l _} iaj^laj <LSL Q.llj a^pjJl Sjul^Jl j^ll jlj OJ 

■JtAJl c—>1^" -Ail . j i jl iiliill gill ^1 p (jyo <11 j^p lUlil j* 2 > Lc.j .s^jJl 

L* .^~aJIj ^>L—Jlj <_£^i~-il ^jlp ibIUa>- i_) yi~\ uplipl ^ 

t<il^lai O-Uo^-j lp^*- iw~*-xJl j^Jaj t(1917-1916) O-ilSl «li^ -j bJyu 

4<-^L-—Jl CjL^w^jII -Lai .Jbu tl-iiJl ^ l ^/ sa ’ ) -^Ljfc JJ? Lo-s3 

JU-Pl ^ td^JUUlll 4^PJl 3iJalil 3JxiIl c^iUlll ^lj>-Vl Cj?i >j 
.L^jiJgLxj g^l ^1 L*Jl y L^> ^A-*j ^1 . <zj Lil«,fgp ^-1 p LS^ "VLip l^a <_ q. c. 

4 JL 5 La dgl o-LfcL*-a ~*'& j& Lo-^ (1^ — a 3 ^J-P J^l^ 1 ** ! **r ^-aJ 

4jJUaJl ^ jI | lwiP gP l_\j«^» IjJb ggi 0~5^-^»lj t(_^jill 2 j j.l,»..< Ji; 

cj! gf^ii ^ iiijLi^i j»_gji ^ jj- 5 oiiSn t^g*ji ji i*ji ^. iiigi 

.-4>b»«j' ^jA -" -'a* j tA-J^^xjl 

j^$o jl ^yixJJ ( -^JT i j j j>-\ j dJ-i*^b -Ailpl Lo --i :» Il ^1 I lj-& ,-jaj- ^ 

Berliner j>ljvi V«jj 4jL>w5 <.1919 ^Ip ^jlg ^ °jb-» 

j» ;o.gp jJip .jliSn |J*Jl jAi-l llli»" <ol ^j ‘cH /jp dbjb. £-aii aageblatt 
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A 3 


-Ul (JjjJl a_j y* gai J ,*.~.,-.i jl jjP 

e * t * 

tliy«-^» jL»_P cJlS” jl jjb*}lj jy ti__jyjU UaLi- ^y-by* 4 jI.lJ| ^ IjitS" 

-Xkjj j^lj . «j y— -■» 4 jjU^*~~P Lfc £ ,_.>-L,’l ^ip I^T./gy Ailsb>- gjlS" 0 ylija 
ybAJ jl ^liSfl j-’jjjlg *■—jlg^Vl tl-^jljjl o~*j=y ji 

cLJjJl ^y-jUJ-l ji L*Jl g -Jj y AJyjl .iiiJ^Aj (_^Ij jl iJ^vjfc jl tyL*Jl lS Jlc- 

.j»-A.i’>\j <—gg y« ty- ialiJ-l ^ip U-^waJ y?\ jliSf^ 


C~ll5"_j .aJj. 2 a y-Jb; ty y - ty l OyJl tLjlil <_£yiapl aylk>- 1919 ^U- *gJs 

<up oy&y\ c—i*ij jujU ^ip ls 1p ui~Ls^>- g _.ji 3^i*ji t^c-tyi ^ 

giLa^ ... — i tyjail «.Ll>«jIj JjJjCj) Ajli^ jL* U_*lyi i ---- ; t5g-Lv» A-*^Apl AjLpJ 

ji yp . [Arthur Eddington] jy4jl j J j,lkjyJl jiliJl i Ip »-iJl 

ayi yyj tLJlif ^ yJl yjyJr\ ^ Jij J-i! .aaJ:) a)L~w« cJLS" jAlJLji gill 

ijv>-j cA— jjJj iakjjlj (_£^^jJl y**>«Jl ^jlp ^ js^ ^ 

o jig y^A < y ay I A-i*** ‘ & $ Ijllaj lj c y >A~* ^1 y L*lp y£*P A. ~ O a - o ylj 

Al-«L*iJl A*1 ai]| yg^oJJ {£y~>Jy* J>x-w* dJJi Jbu . A*j j^S\ ji' J* 

tii-LL LL>bJ-« (JAj15"Jj ij? 

^S' J y^*-\ ^y* ^ 0 ^ 
Uli\ oJlS" t4jjV^ kiiij ^ .0^ J. J? c^LlSf^ £ j* J* 


^i-P ^o-^j t aLa^w^-* a^., r30^” LoJT A-^l^wJl 

^ ^jl t ^!^a y^i 0^ wLaJ 4 a>j^ ill 
^-jj J>-l aJLWJ ^ VJ V t<—■ 9 c*J? jo a-jxJljlJI 

^ r £'jj . J%y> Li^- l)\^ -V3 j 4l.-X^_fc 44j^-w->Jl j£* 0^1-XxJi 

y^> ^j-i-3 U-p - A^J^jjl ^pLio« ^ OL^V^ ^LoJLjJJ Ly>- ^ 

j jAj (.Aj\jl^ ajg>l jJc c[Johannes Stark] A jh_- jVa^jIj 




A_^J 1 wL-4 
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oULlUl :>JP j£- JloI_ pjxJl 2j ^ t'iS* 4^-3 jtip" 4Jbl 

jt-g-Adl JAJ t A-^Lww-Jl ^J y^A ^jp J&}\ i_ '* J^2J_ t jliS?l cA-yas] ^ 4 jI 4 j>sJ>xj 4»JjjJl 

jlwUj ^ <LojJl Ulil c^tijAp o^Ljcl*>V J JLj ^ill ji\ 2 j^Pj t*—- 1 (jy* 

.jlUi 


4_w^Lw—J l 4, jU ^Lp lL> y*—T& ^ll*Jl {_£ ^I^Jj ^J lP 1 ** — -,^ ; 

U / 2J V ijJJJlS A>t-sXj . ^l*Jl JLg-Juil ^ 4 -^-wmjJJ Ajja\ ^ ji\ La jJJL) 

^9 <jjju jt-^Jl 4 j^ lij jJjlajj .JiaJl ^ j^Sfl A-j-oJjlSI AJljL^i 

L*j/^[l (^oLa ^1 4. yfl-4LxJ' 0j2.ir ./all 43lUl ^y2^as>- ^Jj 

O'b’xjl jL>o 1.1905 4 J>«Jtil 4-atp ^ Ljl>» J 

4^<Jp aJ^Ljc« ^jjA jwIaII C^>*Jl Lo-Jlo) 4_»^Li£“l 4JUjSfl 4^ jjia—iSft 

L*5"j . [«.jJaJl 5 p^- ^ aJl5sJI s-^P 5 = 4i4LJl] E = mc2 l*J' ^ 

oLo^l Ur. ^s- -Lb ^|l ^Jl Li I ,<LjjljJl 55" JjLj wJUJl lL-p^JI jli t >—f y 
^1-P iillaJl ^y>- ^P ,il>"5U <bjt>- ^i y>r j /^P J-aJ ."«.j-iaJl j»j_o_5f’ 

t<LjLJL>- 0jJ*^2 cL_jj| L^jl jJ LojT AillaJl j*^>- £-a J-ai-JU lUfc> 

7y?r^> ig» l 3 J^vj L j J J d)L*ji y, \jbjyb A^Li!\ A-JLmSL^-^1 

0 f -ot j \. ^^-J^LJlaj^_£$ 0l ^ 47.til ^ajL^aii-l ^-4 j\i^Jl 

jJ jflj. 4 *^ J .^r 4 IS" \Jl> jwu iJ /jp4 4 J^ .m > (J^- 7 . J7 J j l cOj O ^s ^ 9 43ll? ^ J->- 

O1^^ j-AJ (^£jJl CJ.,^ll jJ^J J-0 3 J 

. 0 j>»-s^ 


47fl J>- ^JJi J JJI^JI ^ L>tl!l ^4 ^ J.I^H ^ yt£ ^ ^IaTp'VI jl J^P 

J^\ . ^-^^LjU 4J^^Jl (Jl^il ^ L^j (J Li ^lll ji.1 4j^lijil 

lij\7.\a*i jA 15nJU- 4 cbj*iil ^1 ^sl>tj Jji-1 , t J-J 2 JI ^J-o^- jli cJLlii { jA 

C^jLv J^-vZo lijJ vj-LL^J A^y^^-S 'Jl 0-»L>rjil .^-JLlJl OjJLaJl {J 1 .irt <3 ^1 

t^J^Jl]l 1 wLfc ^a lil J.i^a jl ^ yt£ .C-»l jk>t-9 C ^>0 
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43 y **+A yS- ^ y’T 


l-Lfc .yfcQi i_~— j' jjya 0j3 (J^^ 0 - J^*JJ 

y3s>*JA (jjl ^j-3 frjjail ^jmo-S" 4. a . a> - ^3 -LaIpI JjaJ .4 jLj>- 4JLj ^tjP Jj t— S>y^ 

ijj JjLajl ^iHw2_11 -LJ? ^*-1 (j£ I /^-a ^JlLpI J5ou 3yi» 4jl j^P 4 \ 

.t\jyJi}\ (Jl, 1 <JL<0>-*V 1J *LJ LiiilJl i_1.^7 (_ 3Uj>- c- ^ ./a 1 \ ^y*£ 


flJdtSj lwU>-j yJU (jl ^Lp b)^S" ^^ y*^ 4*x5lj L5^ s — 

JpLJlJI J t J Jkj' Ci-Lj ^ . 4_oS"j 40 >-Laj ol j-O 

pUlp 1jJ»-v3L* 4^bp 4^-Jj 4 *^»La>^ cbj^-A^ 40 Jj ^objbJl 40j 

«#* 

Aiy^ yS' q\ y>t-i 4 1910 ^bp i»ilj*}b ^-^b 4(jjjlfllll .p-bj-uaii 

44a11aL 1 4Ai)b ji^>7 y\j’y£ (JjjL^ iALjfc -L*J ^1 jv^bbl 0-5 ^ ^<LC-LaJ\ OjS(M ^ 

0”*j b)l bob'" j-Lj La Ulp , i_ 3*}b>- y* O -L& <LJ\jJ-3 4A-jL>- 3^^ 

. 4j>J l C-bj^JlJl A^-a 4-J b <y yJU ^*0yA .Jl 


[Robert A. Milikan] jliLL. ^^jj j»li <,y-lSLi ^ 1 1916 fU- ^j 

4^sliki aJoL*^* oi «-l jA "V c—ol_j y'-^ 

j^p . <Lii?-“y-* Lzj-> SiJb j-^i)l ^Lp oj^li aJL— [S' J& j*k J • • ^j-sS> — j^f^vJU 

bgJ> 4^3 jj I O^bo-w-Mjsbl 4-_Jo 4j jiau ^Lp ^w« j^b*xj V 4 _Aj jiaj t^iol 4j\ 

cJl^IjOJ\ - M b^P ^il-b oV AJu\i J>P 4L*>1 3 ^ ^ J-i-b AlJ^bu* 

. ^ ^ 1^ ObN-J--* ijbbVI 3»1 c-Lo-Lp yA wb Jjtil O^ 

^■l>*jJl y* ^LJj oljJ —mj V[ -bL^ yo~n — jyi Oji Ji^- ^1 4iJbj^fl ^3 o^bjj 
objJjO*j\ ^ ^bdl 0^3 i ^] js>u b« LaJp 0^>rl -La] .^J_^oll 

jwJl; /^-a /b^b ^jji) ol ^3^" 4 Aj iJbjfe -L*j i oyijl J^j-a 

P-b^iil tb«^Lx]l (^2^3 l-b .J-alS" jS' iSs-do Uby^AJ y]\ 44 ]^-^-!^ 0 ry>r JjwL^Jl L!b>“ 
4it] c4jjJjii\ <JL*>\ jJm}\J <0>V 4jJ 3^ . 41&y» a\j>- y* 3 j3f O -b5 L^j'' ^ ^ ji 



4_aJ y!l l-L-4 
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<Lj Ij tljj-uiJl tLoJjJ ( 


eJ cL J j3 ^0SJ>U lJ* y* C^JLaUI j £ j^SvJl 
.4ji!Lv C^UljULj ^jA 1 jAj\ La 


^Lp jjJlpI ji\ /jA J/CjI ^J-P jj J* 1 *■_ $ jy*\ cv -—J j^-\ 4->L^j ^ 

y} ji& tuv*^ .Li rj* [Wolfgang Pauli] J ,y £b>iJj J~*j 1 1918 

l _S~ > " *—--?lj ^ ^ f i p^ i V J • ‘-r-’i-^ 1 J-^J <•£jjU 

.(*■» jy^~ Ojy>-Yl _ / r*-^~~J 



v j>c 
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7*~ 43 ^*Jsl j y& 


cLolil \pyL^j ^Lp ^ ’j** ^^JlU ^JjlII AiUijj .A3 -**S*"L* Ob* bl 

\jjfy* ^JL*Jl aL^I ya y £^j-ujj\_& yy ^ vj >y ^O^jjJj 4 JI 0 O ^j - 4 -^r j JJ 23 

L-**}bf Ob" . *w r -'^JO C-—ap 1 4j£-lb0l C*>1 ji-wOl y ^iwJtJl v.jJaJj lO^>s_0< 
^ 7CJ4jc*1j>cj 0>tl!l Lo_£_J5" 01 j^P . ^*->*l->r Ijjl ^Ojtil -Ipjj ^Ik>t ; » 

0 -4 cAjLip ^ Ajuj^p 1 ?a. ~0 Vj AjJAI 0 JJ-> ^jULi ^ d~9j 

3 J-wJ Lo^J»4 -Aj>- 1 jjJ 1 0 15" O '-**"^ . (_] b^P 1 LJlo^P l ^ Il>tJj 1 ^ ijjyJl Ji^pV' 

# 

J-IP . 4^*2-!1 j^Ia)l oJu* ^J^P *^Aj y& <1 p yp^Sj i t L« ‘UbLiLa (^^>0 jl (.4j h ^5"5 

AjliJl ^JjJI U>_^>5_u _0LS .4 jLL?L>-Ij 4ju1^j t^JUJl ^b^l oJb" cj/uLiJl ^jJu& 


bli-t O^j OIS" . 4_i>-^)\Jl 4.1 g l1 4 j jy ^ A^-^J ^J, jJ J C-~o~g-v0 

u y\ Ob" aLaJj c^b o^*s)jV *}b^j tU^3 ^jbo^blJl ^JaJl j*-Lp ^/°j-\j b*- 4 ^ - 

01 ^b (0* 4 1900 .a*^o^U ^c-bil jw2_Jl 1-b j\y- -i->-l O^^j oSf 

1^LaL) ^ 4-0j-£-Jl rjZ' ljLs^> jj Jl 0b" ..Aj jb-l ojJj , (jiSxj 

^j^Jl .J^s-O* ‘-^-^ .0^3 ^ C—^li^-l ^^1)1 4 _^»Lo^U Aj^biil A$" j^-\ JlJp ^ £ .-> j) 1 

.Ajlilj 10 COtL 4—^J 4jjVl 0J-L> ^ |t^p ^p 1 jj 

1 Jl>o£> j t ^JtLjy\S ^j^r ^ lOv-^' Oj«j ^y. •—^OiJl jli L»5"^ 

UjLl4 ^zpJJLs' tlliLajj L$!j jjIS" o^ 5l ^S" -lOp! 01 y* V<Aj IUj 


^Ij^jI J 5 ^ 0 b 4 jV Laj^-^LlxJJ ££jLl* 4jIj <lOj ‘-Oli L^j^bwoJJ 



<L-jJJl I 
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J\ 0 J 4 A-.J JpObbl jy^JL) ^Jp jv 3ZJU *)f\ <b JiO! jjJJLC. 4jl 

. Ub^-jllL-a L>-l^j\jl O^Ipl $ Ax^JflJl ^ <_PbfljJl QL- t 5" *X>- 

jjb* v_j&l^\.*>J 01 j^-p 4AjjOJ1 -L0? apj-JI JSbjpi ajI^*j ^**bo 01 J jj 

J^2jj}\ 4ALljJl 4-0Jl ^jj» ^ Jj J^_^> oJjp JJsj aPLj^jI-I-^JJ 4j !j>L*-a 

oJjfc. cOlS" 4 p-^Jl AjJ ib JjSfl ^b^H .4JJkjJJ JjULlj ^loOl ^jS (j^bj (Jj-bll 

<Uoj^>«-lll Obiixlb ^jbo3 JSv-JAj ^ Jib j! Jjj ^1 j\ 4^ j>J Jjbk 4 —< .*>- aOLl* 

\yOS- li 1 LjLJjI ill p Jlij OJ Jl ^Jp iaib>*_> ol j 

aLu ijiSoi oV 4 ^jo jjLa J JL bo-^ i jdjj oi a] ObT b£ J51 Jjj jOJ JLaJ . 

* f * fc f # f 

Oyc Ub>-V ^-*^1 4j' ^S~*~ 'Aili O^" 4il jS- .3jiiUl,l $ jJ\jv* C-5 


.".lijJII 


jy±-*/2 


-il* O’LOsbJlj tbj-ulJl ^ Jjj &155 ^|g• «■> tb-J 4 Aj jjljlJl A^jjll 

tb^oiJl oJb“U ^Jasu -Aj ( Jp A*JbiZ* "** L-<j^j^ Aol ^ jAj jS* .AjIJlJ! 

. Jj-A_^- 1 4-«L*Jl Aa^^jJI ^ j-O? j* ^ L*jJL* ll^tJ ^g_>! 01^ ^ J j5 * tj baJU-Pj tAj^bbl 
.Ajl>tpl j*> 1 ^Jp Oj^li Il-J A*-*l>- ^5 \j ^1 tA^-Jou aJls^I^AT. j-*Sfl Oi^“J 

cAjlSOi Ov c-~>t jA ob->- a-O-jP 4 1906 ^Ip ^«-ijl AS Ob«jj jj 0^*^015" 
Or- 


AJC^3 


*^>a AJj>*->-l 4A«wjij j-4i aO^JJ ^sAP OJcLgJJ 4^?^ll ^jL>jJJ 

Ao>-Li olS^L^ iS 0^5 ^ tb^OJl ( ^5 \j ^1 j .ajjJJI apjOI ^j+^a>-j 
4^0 ?ji b-J ^ a^LoJI cOl5" .ajjJ_ ll £4 ^a1?Ip J^bJjl ^J,jj j^laj ji .j^jb-Jl 

^Ip yy*j3-i \-Lfc J5* 015" 4 <^>- J,1j ,2JbJl Jb«^<S/b A_wj' ^-oJl^il 015" bo-J 

^bjoiJl ^ /♦—JJL Jj! ^Jp A*-^bOl ^ 015" OJJO ^J-p .^0j^>» 

Jb» c Aj^Oj?- d^-^Xjl -Aj c-j J j^-\ 40^^ ^ 0Tr^“ ^1918 ^lp . -AOj Aj JiljJl 

^-*-0^ (^b^J Ail AiSfj , bJlb A^bi-b i jy>%j}\j j*a Jl J^J 

. <-*J jJ“l Aj^S w^aJl 4-a JjOb (3b>t-l!Vl 4— ^3r 4 • 1 Q )l 


jipl ijyajjj ^Ijjl j i£jj~A J .jL^Vl Ail^ ^IP OL JJ 

Ja; tLijlib J 4ls*s y* aj j^f^>- [Kurt Eisner] 
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^iCAll |»li ^lOl ^ ^Ji ^ .cJUJl uJ-LlL; 01 

0 1 A*J tAiAgJl C..>lpl {J±*Ji Axj . LjJl_L\ ^ oAjA>- aJ^IjLo-J ^ 1 j-iJl 

iiL* jiXjji [Kaiser Wilhelm] p-44* ^ 5 ^ 

.iljl Lo-J tA*^-Lii O^lltlsO ^AwO*0l *\j\ Ail aJIL* ^jA 

^AjI ^Lp j*—*1 ^J-ip^ 1919 ^ .aJLJL>- LjP^*a> IaL LJ^l o 01 ^ jL-Jl 

O^waJ 0 L^JC* Q ; l^r jjl ^ Ljlilj ^ AALi A-wOcA 4j j yf o> CaJlp! .^j^x_>-^Jl 
.^lili^i £^Aj ^CAill ^UaJL) 0 yS' yJ* y Oy£\jJ*\ 

A*j a-S*!1 Ij^Lp oSf n ^ji• ^ lA-jL 5~ Ail 

, Apllii V 1tA**P^-jpAjl aJ jl^Jl I 

s' 

aJL>u y ca^IS* 01 cajjaII ^ lAj^Ju illAjl 015“ g£All ^5*Jb 

ji y c^IaxJl |» g « /? *j ^1p jhJl 0 j i l l a.; ^jUJ\ 01S" ^ . aJOIA jj 

A^L~Jl ojil\ cOlS" Ail .jL>*jiJ 4 j jjb h../all A^- j ^1 p 01 Aj*- 1 jjAiC. 

. L-« JJj jji t£ y* ^ ^ •>—’C"-" y*j L ys\j^S\ J/u JjI-Uj 

t [Weimar Constitution] jUJ j^i~o ^ lOU^I 1919 l _ r L~J^\ .g-i 

IjjlS" ^JUl jjJuixil JIU .1 Jj>-I -bty j JlAi jl ^Jsl^.ijrjJl 4jj_j 0t5" j_$-iil 

csjtaaJi uni gii jS* ^ji giijd.! oi^gi ^i c^jLj*5>c i ^~£’\j> Ctjy>gi (_^i 

^...1 1^ ^ ^\jl-l tjCgi L«l \j.y_y \j±*aj 4*]p\jji£jj3\ \jjCJ >\j 

* * 

. AA aA j U ^P Aj y^xj ^ l ^ A *,iOyi. aJs>I ylCAll v. - ^ Aj33 C 

1)15" 1^“ ^ dM^iaJll.1 0J*l^j C-J15" cS-jgi Sj ^Jl oLl>«J^I ^ 

,li~>^ i-L>-l A_>HJ ^Jdl ta -■ ^Jl tbl 

tlJjl 4 j1*A^ 0 j >L--->*& J Lr> - ♦ Lj^t ^ f la . i ^lp IjJL^ Is^wijb 1)1 

. (j,gi ^1)1 ^ 4»5jiJi L .-j iT i i*>ejjjj gid oiiSn 01 

^ l» *VA 'll Jl*j j 0I«xpI^ il l)liUJ' (_l-5^5”l j *» ^ 
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L>-lyj l*X>o <ji L oJbj j^LiLC. <j\ cLo-g~; & ^^OliL! ~Lg_>- 

4^11? Jj A .p, g ll 0-Xjfci ^P- A^S* yA 4^xl^JL> .jJ_J ,^PO 

. ^ I Jtk ^9 0^ ^J CJ? 1 "^ — ^ijbwLa «. wAjwX^-l j j&xAS 

^ o^S" L* 4^3 c«L>- ii_III? ^o^S" c£^-^ t^>*jJl 1-Lft .^Ip* 

4SUlj ^ yjj> Jj A^jb^iJlj 4->->^?lj ^Jl I—jJ_P a 3 ^3 j-^ C^XA-^JI ^ ' ;j^T jA%\ 


1%-p^ .a^wLj ^^wXji ^4 -a\j<J| <Lola^jJ 1 ol ^ a .iur^Tl U oLpj^j 
^laa) V L>if toj^J-* Aj Jaj oJ^S" t^£^xiJl <j£^^Lp- u^b>>P^>U 0 Lgjl 
c-L^-iJi ^ 4j*jlJ* 4-*L*Jl 4-_™lll 4 jJ jnj*/2 1 (jl J3 2 jJLp ^ c3 j_~o) . 4 J- 0 -P ^cJlii 
^cf - (c^LjJ^wJtJl ^ Iwb^j -X3 \j j£j 1 O{„,<a^ 3 *>xj LoJ&j tO y>A\ ^ ji-Pj <U^JuiJl 

Aj J\oj jlI>o iS y^ (^J-! £^ ^iSsJlj ^ C -LL-9 j ^ cJMj-nM C^^-j J-S>s 

1 _Jl^ 2J Olj^r^_5 t lJ^‘ (^ I4_j2-alp £cjllj 4 Lo_Lj L* |„~™J C*^J-b j»-$3l 

.>OjjnSCSJ ^ jj _ ^ji jll ^l>-jjJ^JI y>: ^oju Ja! .Aj>tJp\j 

iAfi’jLj 4l.1a.1ij CjJjxI-jI O-lj 4 i;i «..^ 4 iSLjUj jlj! _ 

j jjA. AsJZ 

^jJaj ^ y~» j^J-i ^ 


w>liL-j! ^ ^ J ' * jJ-3 J**~* Cj* 1 _. \j 4_jLoJJ&1 1 ^ 5 ^ 

jLijVL; .‘^-*j^S" -l^-t_^i y&- L^LjLj ^.la :—j ialil ^Ip j yjJJ 4 -jl.J 2 .Ll 

Jjb- jJ-Jl Jj“'J-l j^>^ ^y> ^p-l olpj^ J,) j* vJfllJ 

4^ulj^ ^ 4jliULxS”! 4 -oj>- . a J-ijtll oVlJ"l ^ Cal jjl y ial.lt.vi J_Ls * a.- 

Ja JaiLlj 4 j jjJl 4 -lJi] Atomic Structure and Spectral Lines j' y*>. 


& 


|P-io 


0 ^ 


j-pr 


_ jJ-i 




lyu 


A ~ ^43Llall 


^ ^c^-iji ty,j jP'UljiJi jjLxiijj <^s\^iy^\ ^ ^s^bj 
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?- L>tljl ^ J p. >,hl V 4 * J*i»l J 


yA 4 . j Ay) 4_vi?^Jlil t -\Ju3 jA^A 1*A!!XJ& . ^-plj3l 

'>-£3jJtj 4 j jJ> ,...* J^» j-k i_3L r? k I 4jtL 0 J.A <uJl L« jl 

. ^^4lll ^jp jl»AiL*4j jV-pLj^ ^liij 4 <^£y jS^JCo <L^a\Ha 4_j yJLa^A 4 4jJ^N_! l 

4>Jj-opl 4j Jk2 .J 40w4xJl I^jij^lJl 0^" L ** jl wLLs3 ^ ^ * 

45* j>- ^Ji 3 ^“^ Cj* 4A lJt jJ 4 1 ,-5*1aif^1*5* ^ryl^3 jl Lo3 l3\-C 

,*-; ^i.1 ^ ^ j->3 ;n_L« jl JL*j Vj IaL_*_ 4 t,_^.iXj jl 44-J^ll 4_^S*I y £\Jl 

4^£>>3 j-'-^l jl y£> . 4 : ^^_<>»jJl 4P j^©j>cJJ ^Jlijj ^lajil ^wL><Vl 4 -*oL>xJJ ^-v^jlI! 

O^Li 4 jJ_J^j 4_£j-» /^Jnj * 4 4 *jl -i^ll <Lji-jl>tjJl 4jlA*Jl (_£,} J-> J y^ : A 4-Uu3 y^A 

J jU*J (jl 4<J,Lo-3 4 1^23^1 . 4j Jj>e_Ll 4-J y*/a)\y 4j^J slJI 4_JidL>til (jrtJ 

^Ji-4 ^lp j^i*Jl 4lJ jl ^-Pj _ 4XJ>w3 £_£^L* L i3J 4-J^>Lajjl Objli-Jl 
^■Ja-oJJ ,Jm^*J1 ^ . I-X-JU 4j >._fcJj ^ j J~^-$ ^ 4j jilbl ll 0-3=> 

.-t>-Sf L>s_j?lj L»Ji 


^l>- <Jj^SvJj ^3 <J1 —L^xj 4 4j jp- 4-Ll? 4*-^ O^lP *zj y^A ^ \^oJLsj 4 jV^ 

( j^P C_--sAJ ^Lp 4j>*jj jl5“ 4Jlj 40b*\il^ ^aLaII ^ jr* d-JJ 

^Lp j-UZJ jl3*^ _w-»LJk.l ^ A^ajLv^ (33^ O-jlS" .^L.s^aJl 

(J>^! (J^-2 .3 Lt j- l lj Ujul« Jlj L« 4 _pL«^ j^^j j^>* $ 4pl-^ ^ J^ 1 

AjLpL^ Jj ^Lp ( ^^ >_ l- 4 44»^vjJ ^1 O^lxJl jV^ ^ 

Cj)^~ j^ «w- , l^ 4jj-^J^ I^w23 jlif AjSf^J .4-LjajtIl 

Jti\ <lJ\-L? jl 4jt*>oj ^ \j~~z 1 ^ 3Ls y^A ??-::s...a\ .J-aLjj aJp ^vJj>tj jlS" 

. jl^i^^l 4_o^P 4i-wvM^ 0^>-LlLl 4 j 1_P j*o O^JIP 1 (^3Jl ^>tjJl 

olJ l>“ jJl ^J^-l JajL,^] jLs^?j-^jl wijL*J 4 jLp ^ JJl-3j-<^ juiJ J>! 

j^1 ^ (.^iL^ilJ-l (^jlxL^Jl jL^o^ aJI £-^k~A 43>lU 4-ojjVl 4J 

(^V ^ 3LoJIa1 0J y*,<2.>- ^Jb LoJl^ J,^.igj j!3* 4 j 1 ^-P 4[j-j-P ^w«ULl 
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tl^wai JIS” .lilJjj ^>-jj o< <1 >IS”_j tjJ y*^ 1 

tlvv\j Oy^ 4 "^ ^jy.jLs ^ ^^**211 j-*^" 015” US' tS->ws 5iLJ I5j 

. JsL^-l JajUs <L>U-Ul-I ^1 lit,+ ..<3 i I ^r.:_i jli J-*j . b ^~*£- 

* 

^ aS'jLJlLL Jir ajLJj 5 LhJ^Ij j ^pt-j 015" 

.Xu^ilsJl <2j yojl ^iil 

i 

^i $\j^*ji}\ ^jp Aj^lflUxi , IpoLp- jlS' Jifl^*-Ll «JLLi 3j (j ^ * 01 ^«P 

0j*iJl ^ J’®*'* >-XaJ . Aj jl^Jj'Vl AjIj^AJ <U>i jlj? Oj^ 

,JjXL aaIIj Aa£^ 1I Ali^Jiipj Jjj cI xjI j JJs» 01 j Xl^v 4_flj^laj ^~.**jll 

. 0 J Aj ol^l Ala^wvwJl JJ*’ ® 

4j*>LL? jlS" . AJp Ijb ^JLSl ^**J^Jl _^Jail AI^^SL>x_Jj ^ Luajl 

Ail>* ^^»l JS* JLaaj jlS" c XplaJl aJIjvpL^ ^p *>Uaij .j l^j^j 
OjVl tJ^LJ y ■* OtS*^ . ut-*>«-Jl £^*s^lut^ 1 1^3 ^^laj ^j^IpL** *Xl£ 

1<X^£ . o^^-1 c^L^ULJl ^JmLJ ^jo jjIa i^JfL^a^ u. **m> t ^laJl ^j>- 

dOlS" ^lil OjAJl ^ Aj jjaj ^iL-^ J^*£o I j*Xiol j .xL^ j *.** c_j*^Up ^Jju 

Atomic Structure aLp ^ ^ j 

^ (I . jl aXJ^j o«JLi> ^OIS" c^oil and Spectral Lines 

^jA ul-iV ^Xp Jj ^ jo jjLaj ^J,jj Aj^ lajJl «-ljj*iiJ ^cJO jXj 

.OwXjyi ^£}\ Aj ; ^ laJ ^ 

A*P^w»Sf^ Ajii_>- wLLj jX)^> ^Ja jP 1920 oj^ 

Oji ^ oUJy^SvJ^fl OJlS" dJJ-i ^5^ «^Xp 4 AjI J >-1 

jrvP 0^v*>L-« A^w*»XjJb a3*V^ j y£- A_w« y*-* ^!«Xp! Aj*^j UU^«XL^ 

^P IiXaAJ d^lip^ \-LA iXpnjI *xLji01 .*li^jSfl ©1^1^ AjjL/3..j j 

«oXjL^*<J 1 o^ o*Xjb 
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1>JI V Ad^*1' j_^P 


jLcj yu L» jlLj ^3 jJ t ^y* j}\ jJ»*J' JlSi^l ^ 

LSji jJSt Aju jJj ajjfc) . 1 ^_Ljxj iJjU0 J Jc*JL« olji ^ju ^i]l AjijJOLSl 
.(^ws^LJl^ Jl^ ^ 4*il>lall Jp jlajLl ,J«,<gaSl caJ^V' OLcj ^jsfr t>* 

jJLit^LiUall oULJl ^ 1 ^.l,.»j ^jiJLP Ali?*“*}lx. t ajjI*S"j 

' ^J' jJ»xJl 'J-^J jjljLA ^ Aj' jjr . Ja^ojJl Aj' 'Jj IxjI^ 1«iJp 

ji 4_~»> Jjjfc ^jNp (^' <JjL ^1 £(__£ jiij 

0jjfc Jjv-jj Aj' /^P JlLjJ jL>- C jlJO ^P oJj |J^4 4 A0jj^J^[l 

0>>“ ^ t A-Jjlil 0>V ^ ^ «~J iS ^ J^' *J^“l ^jP J-^ J jSLA 0jJ&5\ uj'jjJl 

IjU Ij^vJb . lljljj [Sy* LJ 4^3 Ul AJb^ljJ' oli jj'LaJ o'^-J l JJij 

JJu*J' O' J-Ls r- fj\ Jj J C<0^T Jjj^jl V J-*- 4 Ip Jj 0 jv*L 

jj-fl- 4 O^j'^-'J ^ ^ jj' ^asM ^la-alp o'-*— 4 ' L« £->'^Jl 

.ajjJl £y> j* <^2* 


c t * 

Lgj ^jOZs^j 5_**Li ^aJU<a>- JU- U 01 . J-j 4j^Jaj ^jj »Lp I jjt> /^5sj ^1 

L^> y . o S ' l^Jp Jj>«_Lw«j 0'^ 4_wa^-o jT ,^'jp' ^1 

oV^Ll t,_;>cl! L^-w2_>- JjcaJ ^jjfcijl ^JjjLj uJJj Jju 4JjJj L-T 4 

(1)1 JjJ^-\ J-Lj , |»A . j^~\ 0 ja\ afy^***A j [^Jj^Jl 

i^> jLJ)I\ 1^-0 lSw» ^ ^>- ^J\j >o.^ &) V ^j>g2J l «<2 >eJ A^« 

^jP c^>^L>- |%-^Jl aj jiaJ 01 ^ O' 


£^1' J->tj O' aJI j >-^ 

lU^>- J^ij .A^-JajJi tL) J-Oi' 0 Jj>- jj Lk j£\ lijj' ^ jJ 4 _Aj ^L? 

c aL-P- a^L^ijIj iw3*^UaJl AjO^j J->-1 jv>"' 0^ c Aj>w^'j a*L/3$I OLoJ' 'J Jb ^ 

. ^1>«J' /^o.Qa.; V AiJ^P O' j^P 

5* £ 

cL«Li L>«-s^U ^ Ip 0_^o O' J-*j lIj^ 'il 

& ~ * e. * 

JjUil ^ OIS' J-£s cLgJP^j^ip' Ljaj' ^jj AjLojc* A3 ^xX. Ja_A3 
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^ yaJi j , AS' Of-* ^Lp 4 j jLil* G \'$ 1j>- A_L^J lj y* 

AjlJl jOL^ _•> 05" .^Ip ^ 0-v ^ ^3 ^j\P 4j| jS* <Zj 0-n ^ Ij ^Jl jj y*+> 

^ ^Lj^j s^JlfT cLi>-V <Jl5 LiTj .c-L<JjJl joJ jwuiiJ 4 JjL^ ^ 

s-lj^jjJi ^P J 0j3 C 1 j3^- Jj ;Li>-V ^S"0lj Lo- 3 i oU?b j 0 4_wol j3 4j 1 U0l 

.%>JI 


^y.jjji ^ 1901 ^Lp ^ ^jyj^Ok y j* 

0L5" .o , L5\^*j fc )^J) jJ j ojJl^ 015" vi -_*>- •^- j j^r 4 150 

^»Vl 44 ^jU™Jl LJliV 4 ^uii jjj Ji [August Heisenberg] c—or y 

Qj 15" . aJLj V oLj>- 4j^\ 0 C J^lp . Vl 0^.5"LgJ j|t>7 oAj>- ^1 A-jllI^wO J jJl 

Ll~*-*Or jl jS^ Jj j C v—oO jU V0l_0 GlL* J^Jto <Lo*~0xJl ^1 

(J13 ;4jL>- AjL^j ^3 . L^JLju 4_J_0 A^>jL^j>- 4j1 ^jlOjLw*j /^Xj ^1 4jL J-*j Lo-J 

^ f L^! ^ Jli >M" 4 4 >j^ 0 \wL^a Ow\j>tJLw-w4 l_-jOj L i = j1 ^j? j_oJo ; y j3 

. aJ^ 3 ^3 cJJjxO JJli ; CX^5" ^J_> j J IS lit ^50j . Qa>0 -Lai cL^wv-w* 


4jc*L>“ ^ A-Jajjjl 4_*J0 4_Ai ^ 150*0 4 1910 ^ 

4^-L->- Ly*)^-L» r- jujjLa ^Liv^Vl 015" .AjjLjLJ! *L<i^>\j*jl d-JuUjti j-^* 

^ ^Ju 0 -y>- tJ-Abdi ^ ^ ^Lf jtsl L«jL^ 5 OIS" <uSvJ 

4-wv^ y*u 2 J>~ /^<W? O^lp C 4 _^*o2j LJLaI- 4 l_5»0 <z~) J Lc| cA-«ljvflJ! 

^Jl 0 r^bj jl ^^ip [Erwin] O^j! obP-i 3 j/ 0^ AaJ .2ijljJ! 

^ 3 jJ 015" uij 44 jwlJjiO\ ^-JLxOlj 0-)-*-wwojJ' ^j A-J>i-Jl ^3i ^ <. Lo.^,,^ 

oJ-!5 -Aaj . 1-^j^p 0j^> oL^Ij ^ Jr-J' ^ cJ^ ^ 

jj /^Xj ^1 . 4j 1 _j>- ^iOajI <—?L0jlS"'VI 015" wli j ^ Ig T. 4 j1 y j& 

u)} ji cli U^j\ 4 tOo-wJl A^|| j3 Jju .^yUt^}\ ^2 XJ jvj jS U^ubj 0^ jl j 

iJtlA /^Xj ^ CwLsi j}\ ^ Uli 0 -y>- .A_c>-<w5sJ-^ ^ ^^wwoJtilj 

.5jj.Lp'j oj^lJ oV0*“ ^ Vj 0^ c^VU^jI 
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jxw2j V ^Jlil j 


iS^Ji U y ji OIS" n_a ^d-1 AjLgJ «-LjI Aj Jjli!l 4_*jjJl ji Jju 

A J^V ^ (j-'-e*^' <Sp yy Cr* j caJUJI Ld_Lil ^j 

a-xjLo-C.a^I ilia-Y JU L«_3 c y*Sl Old .r Ijdl L^ij^ A-d-^ 4 ^ ^llajl ^s- laliJ-l 
V *k_y* ' t> j^j£ -d a 0 Ol .Aj-b>j ja^ja v^j-i V il ‘^^aU!_« a!s jodl a*jJ 
OjPj-1j Oj«.U-Oa= ij j^dVl ojaUj jji. Oldj <. j-O- 4 jxd" ^lp Ijj^j I l^J 
j>p JLvj tl >jjUlJl >J_~ij-Jl 4 ji Js .^laUJl jt- U>o Aij^ll jtiij 
-'dj^J jU“ld •slpj t4_iliSfl Aj j_4^-<xaM Cal^3 L^xdxd- AjijaJ-* J,] jbJl lajla-d- 

U5" caoIp ^Jlij IgJl ^1 p cad^jJl 4_u ijw £- jvjjL* Old .iJiil ^jjji-i 

. L«Lc 4 j^vj aJLs^ jA a^L« dj I Util a jut. j) I 

^ caljj t»_aU~1 ,IjJl>-j \ y>u>- *s \ aU old 

LA yjJ^ A-~ii ^ y J» i_pJcdl tAdaJj L*iJ_dl ^ CaUj j^Ll; AjL_x ^ 

CAUJCJ Aj^nxl ( jP l-L*J J . k—-J- 1 0 d j* ^ O' Cj»lj^a-Vl jij 4jLi!l Jp 4jOi 

JlU-l ^ IjU^ 1 W! oUJi-4 jxxja ^iadl 1 >-I^j _b>r j 

wLi-jl a^L^x caOiLO ^ I^0?l>-^ L^~dVl ^Jp ^ jy* a_jL jj jlaJ l^ 
'—-i^d" -i-9j Olx^ll ^jjJ^P- d,! calf-LoU-1 4 -Aa y . ajL^oLL!!j ^ltj 

[jdPfadfider J-i ^ ^U-xL jdl caL*^ J,| ; _ s x»a^; 
A;ji^i5^]l 55”^^0 Idxd AJdVl calpL-U-l c—lSdto . [^a-i ^d jdiJlj Wandervogel 
0_^5vj 0^ U! l ^— ;> «j IdJj c(_] jL; O-sL; -1 j U^d y ^ 

1 ^> _ y{ ^ <Lw^l_oJ^-l A_o i U . 11 1 ^ . y. U ] L^_>-jj 4_ —jUjj 

. Ja_b^- ^J^-Lx Ax>J3f J,i 13'pd J jd-oUl jdxidl £d^ji djjji Oa>*_xai ^^aL>- 

U 9/ajS I J J JdJ.' ^oa>o 3i^tjl jO JaL* jyJU Jj>- ^jlpJ 

^yaix Ldtjdl j ... i -l^adl dili ^jda y ^ Aa- ^xix Ca 

. 4j ^d>JJ I JjUj>7 


4^*j oJot.J c A-Ja-^J , J-^J A^J&I jA aS" j>- l^_^x»ws^3 ^ 4^UJ| 25" jJ~-\ UUilS" 

Thomas] oU« ajLJu>» ^>*j Cx^ ^l> c^JLS ,r-15 ^p^SCj 
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Lgj ^13 Jl Jl [c^vjli jjiSY] Doctor Faustus ^ c[Mann 

^ .d 11 rc-w^j ^ry>- iC-~Sj-U ^jLJO ^LvSfl 1»A-$J OJ aJ^JL J>Jp cLd* 1 

LlO jJ* ^Jj-a ^Jp 1 JjIp Law? 4jJxj £>jL0~* ^ ^y> j>*j dll 4JjjJl ^ 

• iS '^r A 1 jd t Ay\ jl>-\ jS' caJJ^A.* tAjll^^L* C- . . A 9 ^. W tl 


jAj L« Jju j^::\ j-o^l i < 2^ jj-L Ay l..i-.ll c^LoJaill o-L a ^ 

apI^>- 01 . ajLjJI j oLJ-I IgjuJtij [^La ^L*i»] Hitler Youth <LoJa-u jJLp 

c~L?j oY>-j 2 ]Lla o-jtS"') aJIj^- aJ j ^yal -b>^ cAa>>L-^J1 ^p (^Lc.cujI^ ^j-vjjjLa 

^ j-y JjLa ~LtfJ . A-^JuJl Aj jy*> jLa^j! ,^2>- Aj J^L*J LI(l~LAi3j L^^pjJi Jl 

jlaJL jLOajJl oliLi>xi^l £-» J^L*i)l ^Ja^*o Aji jlaiaj 01 ^ 4jLj>- aLI? 

.AjcJaJl yyj-*? j «>-Yl ol^Yl ^ 

Ferdinand] 0L*uJ -^Lpy £* a1>LL* j yd ^ jy jjU ^1 jdO 1920 fU ^ 
Oir*^ J-^ • £*-> y?* ^ AaOj 4^£pisi V j* <S* o>Lo?Lj c[Linemann 

AOLdai;' o>Lb?LjJl 1 Ip 01 L)L.«.~. > xj jJujl_aJ^jj ,^y?jLp *tS 0 L*-lJ 01^" 
1 .oll-a a Li^_* Jid T o 013"^ .^aJL <3_^**' ^r-d ajI s-b^yalL JjtOud.1 
<—-’LiiJl cj>*-s^ ^^-0 v—d5^ ^mA^- ^1p^ .^jip jld-^LL 

L-3 OLaU^Al ^s^JLi ^ L)L*wLl1 \Ju .^LjJL 4 jj^AP f- 3 ^ ^ ««U 

.^p 1 L)i^ ajL l-3jo»j L)^ ^^LjjL^J -o oJla ^>- ^ .aLp 

. c^LL?L^Jl ^ <ulS^ v^ w ^J.A 3 c^JLi-l oJjfc i^LIS AJLLSit L)L*aJ 

(Jl.g7.vL y*~ • *aJLj3j-^-*^ j^J l-^La jjl jji (j^ Yj JjLa L)i^ LoJ 

4^U^aL j oU?1j jJl ^1 p JjLa 0jL~*j J-Ldj-«-vv i^tpl . LwLtfj Jl? L)lj 

A^jLJliJl djLvSfL L«LoJ7a 1 Lo-j 7t_s>>J.1 0^ 4Jl jS* c aJj^lA-\ ^Lj^jdL 

A..^ a LaJ j>o 1 r-^jy JjLa L)l j^d? ^l]l cAj Ji-Jlj 4 j^* jdJ A-j^ladl C^L-^LvS/L Al4 

Apx^j^aJ obL* IJLa ^1*1 ^ ^jdu jl J*3 01 OdJp (w-?r_^lj ,l_ 315" ^>d 

jJLp 01 Yjl tLiLoP j^S r l A-LL^Sfl C.-. ; Pj li| ‘^d-J 
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t^yzju aJj? o^S vj J3 ijl \JJi.z*.a sJuLiil ^^ll 

LJ ^ ?aj^* ll L« LlOuiJl J^>- oLJLJI aS' jJO ^ *515-1^1 

AjLS-AJi <U^Jl ^AJCj (jl -LL*A_L4 .il jl Lo-i ?LajJL Jix^£u La ^L^J 0^ 

^Jlp ,5j^JUJ i 0^1*11 ^ 4jijwUtJi oLrj oi^yUj Oy^ j^ <LiLtil tjL?>JJ 

4 »w<j 1 jwU jiL*^4 40 Ui 


jit Jj c-Lj-3 ^ AJJal A 1^.1 f 4<U>-jO LjUL?*tJL^lj c-LiJ^Ll 

A»**jLo»ijL AjjLLa ^-jL>“ jp y^i (^ 0^ ^\P • A_>^v^^*^A^vJl 

AjL*>- L« ijjfc Jy*Jj 4 ,J,jJ Lo-jip ^yjojj Lfc ^ . j*5\Jl Aj^Jaj 

till? <L*JOJL>-1 djLl^-al Ajj J) 4_Lx» O^L j* ^ 4 j Ip^^j ^Jj>1^ tl^v^AJ 


3-\pi a 


^wLj^j La ^1P ^j_v£_>o ^>- C^L-J^L^Jl jl La AjI ^jojj Lb ^jj 

^-a ^VajI Ll.*^ ji L^ *-M ^p • cJ<— jL-*^-^ |S”LJ*li 0jL1 aJ ^g.'->.»-'Zj l— 

c\^j>t_jv20 V^L>«j Ijl^ ^ill /t-^3l oj^ . Li^p a^vuLw^I La^_j 40-Lta 

Jj>- ^Lpj . ^Jaj L^o-gjI ,^5\J c ^pLaJj aj^ liJl c^s^i -LflJ ^jj 

^gll j\p ^j-a Ujp Ls^jj> ^Jljjl J Jj 3 C—jIS" 4 Ojy-XJ 


^p ^Lj^aJI ^j-s ^^-4 ^ ®j^i ^ -^LijJ! 1 -La o) j>p 

4Jli? JLw^j t(^>“^4 Aj Jj>T^w| jJi ^Jl ^4 ^O^jl ^jOjAjb ^jLp -LLa 

ol^oL <^.01 jP ^j-4 Jjji*l ^J.o.,.,Zo iQ..,>>tj Jala>0«l ^ 0 jj«AaJT. 0^" La JuJLi^ 
4^oJp jL>*J A_JjJj oIjL^- 4 li 4 j^Lrfgll ^JjLla IpjL 01? Aj^fj . Aj^ j JLtJl OLCJ 

4ju jJj jwoij AlJjL^- ^J,l ^ys\*>- j _ oillv^l J>IaJ L>«_Lwwl 

4wLw>r ^lSs_Jlo CL^cj^ APjL aJ^L*^ yAjt, 4 A^L.lal^ i?jiaiLl ^a j%5^ 

45/2 c3/2 4 I /2 ^OLs^J Lo^J '^L^i ^ 2 -alxJl £_>l^Jl ^yalilt 



Awj I 
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tl \j>jb oV t ^aJ^ciU 2 ^ ajjli V) 

,(^>-jjJl J-*- ^’ V .. ;5 c3 

.APjjCU^ C-J jIjCj ^JxJl ;<2 ') 1 L^p «XLs3 /j^SJ 

^|Ji3 LoPj cOLo-jSW y^bj*^ <plJl ^Jjaj t^U^Vb j! L^ *^1 ,^j J^J 

•(*^J' or* ‘gr* J^- ^ 

i 

LvO^J toupil ^ v -bail '-U ^ «aJl3 y»-**3 ^ jy Jjbfc olS' 2^“ 

^lp Jj 5 Ol^*" ^^dil 4^>-1 ^J,l_Ll ^pbi bfcj-Jlu ^iJl ■ -°< o^Svjijl 

c-^ j jj jio ojbj oL> 1 ijpti! «j>- lULb ijLS" 2 a^*“ 1%-^Jl aj J&j V Jj' 

o-fl —a i AjLJ- jijV t_£^ ^ C^jyjjL* o^* ■ S' 1 

. ^jijCLa ^-jj^jt} j±*~JL ^lp ^-Lj Lo-J a j^li L$J ^S" 


< « ** * 

^ Aj ^bj ^Jpb AJjb>*jr. O^b J^\ O^btl^l ^ jy JjLa 4 A-JL-x^H 0~bl9 ^ip bL»i 

^>“jb*“ £-!^j-^ ^-J>-*Jl O' ^ *aJl*3 

jj JJilb AjI cdiJi jp Jju) ^1,1 <pL& jJb j- jujAjb yhi' , 0jJJ^ ^y> A_~wJ 

^>-V'j ; ^1 ^-odu$■cO^-l>j ^A^aj L* aJL Jh .j j'jjjJl l-Lfc 




jljj^J' p-S" cJutaJ jli 4(J_p*-i> jli^i m< -£^^ ^ <J»! 

. jjjJl ^j-5j 

L$j 1 ^yt-s^ .Aj ^5v_aJ L-^oJ^ ^ jjj -\Jus3 j, o-^> ^jSsJ tAIpljy ^jyJ j La 

aiijilj cdJJi . L$J ^L-i V j aJu«IJ t j^-yCj jl _ aJL^- j o j-»Uc« d-J ir 

. ^jLo-pl 0 ~j\-^ 3 4 A*-oJlP aJ^t t.,** 4_5 J ^' 

OjIsj O' ^J,] I jyZ~* cl! 4 -^‘-^J 1 4 0j^-flJb ^JjL>«j ^1 

O^ .L^wU^4 OjyJU 4|^^1 jj' ^5J^>t-ll^ -^bL^-' l-X^4 ^s^bcj 

Lo^j . OwLlP 2-1^ AjT-A-flJl J_ply]| [5^ —»15" *Xa] .(jLbl-Aj. 1 Ajb ^ ^jyjjbfc 

aJjSs_CC>» 4 -3^1-,^j Jjy>-- ^jyjjbfc ipl^ ^»So ^1 40 Jj^Lp -Aju JJ^IS 

OjvjLwa ^Jj A3^ ^J~ K ^ P ~ O^*^ 5 Cj^ ^ 0y.bll Ayc^2 
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V aa j jP 


Lo_j.la.c- L>-L*f J^a>l-> L)1 j.3Ijjb 0L*i y* ,ui j^'~ a c.,^P 44_^iS* tAj-L>- £ 

. j^vftJL} A^P jpu wl3 Aj! jS' 4cP\-pJl 


jliisi- <ufxJ 44_a^a_>- AjIj ^joJjLa ,^Jp P-d^ y*~^> 4^JjL£ ^>*j ^1p^ 

aJjl>- !p>- o-L^Ju J*oP ^ .^w^U j^P 4 jUa2>-L> 4AjJ . jb->- J^JLu 

J-J <U^sJ 41 .‘XJLo ^j-ujj\jb (JjU>- Aj^ laJl ^lp llil* 4AJP *• _ - J 

4 L»L£ j ^£p L^-*^L*d 0^ j^P 4^~ L>tJJ ^J-oJU Lgjl . l^Jp fl>pJi ^y7 *J 

^T-^Ij £4_-P ^j5\J ^ C^LjJjj A-a >--—ji i_$•J'j '-P* jf 

. JJlJp *JL LcJ A^yL-vdi Aj ^JaJ 

4tlAo^“ j\ Ajtjlj Aj^IaJI ^ jo JjLfc aJjL^- dJlS" 

/^P V ^-Lai!\ O^ <S ji 0*^ ' Pa! , Jjj L~Jl AA3 y* c*> jS' *Xjl3 4 Lo. ^ >15" jl 

Ajl jS' . 1 ^ ^ *i ^5 "Lju^ , p*- aJjL^- j^p , |j Ax> ^ i\ a-jLJaJ! \j\ ./2 a ll J^ldl 

AA^- ^ J^J A)^>WJ P -If Jjij . wVjJl ^»7 L>“ jJoLa aIaP t jll ^Jjt >0 0 ^ -^aI ' 1 .V* 

^ AIjjJaj Jjci J_>- (^g\ ^1 Aj j^3 L* tL J^JjJl ^ jo JjL& j! . 

J-P L)LS" 4a 3Jj <j! Lo^3 4. JajJJ A^i\_L4 ^>SsJl ^As^2J 

oJp jl*j . ijf ^J, oLS^ L«x5^ 4 J^i 

OIT c5-^' ^[Richard Feynman] jU^J 2 >jLiJj yS}\ jl Lp jojjU 

4^ AJtili^ oLjJtJl ^IjJ^aJI c-LJjJ Jj»j aJI Ai l1> 

j* Jaxj j! J^3 ^1 J,| O^Pjwj jJL-li 

4L^>p] LaIal* V o00^ l^jo y\& ^"0 • jL^^j**^ 

. a>l*>w? L^Jl 01 IajjJJ! 

Ojl^sjl Aj^« J ! ( Jvo-*- J jjXPo 4»o»J Aj ^>x_l; jjljfc 4 

015" wIaJ . 1 ^ <3 > /jp ^LijJU l]^oj *^Li^ yu 4 A;j3*!>Lii-l j A^v g III 4 c-Lj 



4_o ^J! 
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015"* .4JL_v_>-j JJLi .o^jlill ^1 p V| >AaJ 1 <J;—>o |I .IJL>- L> r .^..^ j-«SH 

, Ju^X>- jjj + ./alj c^t^oCj ^C~LaJi ^UaJ^ 

. <Lr-\JLil ci^Lj-sjlJI Jl k—cA-^L-wvJl ^ L5* 





^ I yXjLAjJJ 
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jl c- ^jl 


jl jJ> ilj^U <j\S .c~3j c.j J-gj 1922 ^Lp J LJLil 

t * * 

^•JJl 1?yjjJ.1 ^»->r .^tII jl 4(Jill jiff .^-2-5 jlS" Ip j>? 1 j jj»,s2 > /^j.jJl jy 
LgJ A_o_J *V ^Jl 4 j-L 5-J1 c 31 jjS/1 ^Jr 4 C^lSjlil LC.(J jj>cZjl Jp ^P-jl 

^-.alall jiff J . aJp Ijj-LLa Jis> jJ-l jjJ *aJ| j 

C-jlyv^l>*2j /^a 4_L»«2^>> Jl ^ IxkJL^*) 1 !) j*j jj j-Q ^ ^ j J j\ia ill ^o-P flLj&J 4 L*jIj 

jLS" . j jj JLj 4jJLlj 12_fc J aj lJ* Jtil ili^^flj -LiJl ajJ* j J 

jja^ 0 -LxJj A_x^a - (1)1 Jp J 4-JjJ-^ jl ^^-JslII 

J^-' j-* ^N! ^ J— 5 ^ J-* J ^5^* jJ* 

A^ojl Jp ^ jj JjL& J . jJ J A_L>-j l tyg>t-J4> -U-J JaSC 1 JJj 4(J JJ 

k2^Uj J 4 JJ 2 JI 4 j>» ^i>a 4 JLb Lo-jd 4l2jfc <jl . jlL*JL?r jl£j Jj JL-*-« 

. aJ j^fl 

OJj 1 J J alj^l5"jJl 4^>-j3 Jp J-s^ 2 J>- jl ^-*-! - Ujl flliA Jj^> jiff 

{ yj> jl -L*j ^ Jl J_ai5 1 j>^ J ^-N>ljjJl c-LlJlJI J s rg 9 ^jaL*! 4jjjl—Jl 

.a ^4 jjl j^j aJu\JL 1 ^J-l c_-jJp^j AjV- i j^fl L*i .^JllJfc 


JJH > 

J_XJ 


J yJJJ Jia . L-oJlP 4 »o ^-4 CL-'IS" La J-LL Lj’L^ 4 »o^-a J^j a jL J 

J Jj 2 l (J 'j& 4J j\^- Jp (Jl jj i AJ^J 4A«JLL*VI aJL jy»^l j AjjL jJ-jJl ^4 

.^*^LwJl cLjjjj Jl j»Lii)Vl Jp . jl 1*11 a*JL c_j 



4 _*J Jl\ fjww 4 
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1920 ^Lp ijJ j>, jlj Ail . Ulil aJUpLJj! ^.....jIj jLp! il)l jjJ i3^ 01S” 
C(jyJjLil (jyL*> £-• aJ «LaJ <Jjl iiJL5i 2)1^” .(jcJLuij liJLj'^-i jj-* ®jpAj 

,jviAuj! <JjLj vJJ-i A*j . vjIp*«P-^[L; I^jAp^- ^S" jiASl vuLiJl I Jut, Ap^j LaJt^A5”j 
ojSY Ojj•/?•>■ 01 UIp ( i" j^.j 

U (3 jL* ^ 0~*5 j jl vJ As- Ulj _ A^—]k*Jl jjblpnjl j*VI ^*Jpl jUJl . j jJ (jcJUvl 
0 JlJuLa>* CJlT JjjJ • j^-ajj (*-—~i 4^*J*I * l j* > ■^ x *4 ou5 * _ 

^J ‘. {e..,/3A ijj .; Jj 4 ,^;Lp- ^g? Lgj Ojj-« ^Ji oljjl-l ^ lip' jjj«^» jUApoilj 

(i!(»-'-*■> u- 4 hij^ ij hijlsi ^il 


<L>jL^ ^ c—ij Ajjji! ^j* jAi jJLa jIS" j jj j\j (Jy>- 4jjy*lp A*j 

Au» jLS" (_gJt!l iOjjj ( _ r -5"L* j* AjAi-l Aj jk4l tbjviSl j .^«Aj jLS” . ajc« 13A 
(jv-^^ptzl! jLAJl cL«JxJl ^ja Ia>-Ij wvj^^- 1,.* A..», ^xJl jjj ®jhj tLJl ^1 jpi a-jIaj 
t AwpIj jJl 4^!ywail; j>r ^ j& { y A j jj (^a! jlS” . ApLaJI AjLgj ^ ^jvvJbl-l 

. <3L~**ji)L5 Lft j jP J ;’ >< - j ^-Pj A--~fcAll oAjAJ*-I t ^Oj Aj! ^P 

c ( _^lij! L; 4 jjj l _ s iJ' 11922 ^Lp ^ £jljJl jAjj ^ 

.^jPrlgJj jS” A*oliJl ^.^jl Aj j&j ^ AJjjj l ^ J jP Oj!jvpL?n-l.l ^jA aLoJLjj 

^Js- c[jjj a*p Bohr Festspiele ^utjii' ^jr-V' Ia* V>_J ^ iL-V 

. Lj Jaj 4^uLi CJ ^ ; j r >xjj^>- ^ u-ijJU dOliT ^l]l j Jj La 43 ji ^j| 

JL*i ^_, a ll 4. "C >-" -1 

4jT^lS^t 4JLJ& frLsiipl ( ^jjj09\_^-l JL>-1 »4j^L^J| 

clo-UJl ^j\S"jU <,4^*wLail ^ Jplii) jt-^-^LjiS" I^>- 4 a-«L>- ^ 

4Sa? 3 Jl jy C^La-lSJl CJ-wfilll ^ Oj-L^J>tJ 015" L t — O^Jt^>cJj jUt^aJl 

J-SJ tJj—3 y* ^-<»-5* . L OLii.4 0^5^ ^^ 0^3 La 0! .4 ^ ^ .li^ 

J_fl3 4 ^JjLa1! ^ C-^j-s^ajl L*l .4vJjl CjLL-v ^j 4j-2^>vj ^5LC 4j 

^Jl c4-^iLvJjiJl 0*>L«LJ| J C 4 w-v^ jL\ £j* 4j^nJL*< L$Jli 4 Jl*^>- iJ^JLSU 5” 
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Oj^j 01 tyOJ yl 


| JlP Lnilj£ j«-Lj OLf ^.iJJi JS”" . J-alS”" jSvOiu LjgdP jyu 01 Oj^ yS^j L^j ^oJb 015* 

,^-yjyLfc (Jli IjjxJfc jl 4 4 jL*J 

^3 Ubyjla£j OwXpL^ «Lj>b_*^ 3 ^Li yJl 4jjJlA-l ^»; yP jy J^»J^- 

La 4 Jy j *-* LajJLjIj 0*>L>oVl ^Jlp l$5J| jojjLa (_$jJ 015* .y^L^jj 

O^LJl J^>- La 445Lsi?lj\pl yP 4p\JlJl y^a ^Ls^ 3^U ol^^-l y-a ^y5sJ 

y? 4-1 UpI y* c^VIj £jVJjLa eJyu JJJ OlS* .oy>J p-f^jjy ^L»Vl yi 

jOLyflil ey LJlJl I JlA l^Ljal^l 0jv?L>O.I ‘ ." g"*l 01 JbtJ J 44JL5hs_^LwJ»l ./2J 0J>0 

4y>«-jy>- c-3jvIo d—>15 ^51 o^y-^aJl a!i] 1 jdfc J| .2jbjL? <LoL^- Jl 

4.^.0 1»1' 01 £7 jVJjLa (J^ dO yd*» Jju Aj J)aj 0*)L)l>ej d,a ^ L*Jj>-j 

."illJL*. VI W(I 

44-3yo 01 31 jl wLfli . 4jJiu Ad*j La 43yea ^ 4jyPj yP j jJ ^yj JjL& t^u2^\ 

y* 4yyb- (jL—ol £-* 4.5*J.I 4QsLJa.ll J?jlaiLl <uLLla-aj 4PjLJi d^LLv-JO v_Jel P- 
. OJ-ta J^J 4 *>-^li c.Lyjjii 4y , «wJji>l r j ($ a ^fcLa t^»a j<k,^sJl jlp) jiJlj .^IjlpS/I 
|»-l^^.‘-a JxJLj l ^ t.»>-y y^_C 41 *,s3 fi a £iLi Jl 4>-U0 ^Jp jy jv*j |i 

Lif j\5*SH jwLflil yO 4^ jOJjL* Jl^l Lo- 3 3liL» 3 I ilAyy>^5" d»> \j>T il? </7 a Jl 

cLyjiS! tL«J-P ol^ y^l jl^sVl ^JLp fj-s^ ^ 4 ol jUl »>' 

jiL. AiA?- jj»-^>-l c oljJJb (3^*^! 0^*“ -iJhL^-> 0^—w-^jj 

LjJea y-J Ojj-b ^pLxJl . y .- t jl 4^j J? ^ip V} 4 JlU\ ^l*X>tl^V Jtjr* - ^ C*^ijli 
. ‘Ljjfci oU^LJjl yj^5\JJ JJ_v^ yll>cJ 4 IjLp JJ3 jjLaJ-l y 


0 La^]y c-LjJjj J^-|j J^r LjjjP J-LP Ijjb O^S" 

jl yP s0.L^L cL j^3-i l*AjyP ^yjj 4 LjL^P LdP l^jj-s^y Oj^iJl ®y^i 0 jLaJ_>-j 

IjLaL 01 ^-Lyjiil tLoJp ^ OVI jy (Jy^ . Ly_p LCj^j 0 


4jLjJ^>- 


01 ^ d-*! jLxl^Vl J LaJ. L Iy0?y 01 j-£-wLp Olj 4 L-P d4lj-Ll! 
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A_*j jJl lA~* 


c * 


c^UULUl ^jojjL*> j j ...-?i ^ j£> 01 ^jLaU ( ^fx.c A>- (j>l J,1 OLa~*o V 

CaLoL^- J^5s-Jlo G-sIpL ;0>1 j«AvJl yA AjAjJI Aaj LgJP *_AlS" v>- . U&^lP j 

t J JJ 01 ^ OX^-Adll . AjL>_*_* j AOf <S*>\jA3 ^ L^A 5 ^P ;AaxSs-* j aJ 

L^JjUju ^ j jj tljl i^wjLJ cL^ii Jti Ai jS "jj ^3j 

«-LaJ <JjI 01 y& A^3 *■_J j V L* .aL^UJ) oAjAjJI <A-j 1jA-*Jl ^joJjLa 


.^^Jl Aj J&j ^ yu» ^ Aljjj yJr A3 j ^j £-* 


Ada A5"l 4 jLs CApi JmaJlJ JllC V A3 ^_>0l Aj01 ^ -g^ j jj 01 |%-Pj 
oLJ-l i Ip j»IJ ^Js ~,s2~ ^Jl - ^bj^jaJl 4jJ /^p ^ip V Ajl aOaJI 

lA~o LaOi^vO aI^LA q ^^3 ^ ©jj>tjsJl oJuii j>P Ad* ^aJ! ^n_Kj A_aJ .A^a^Jl 

Cd^\_Jj>dJl (Jl^jLiL 0j3 ^JLL 2 JL) 01 ©jA)l |*-5^3l Aj ^a_!> ^lp s _^>-yJ l^J^l^lil 

yuu tOJ-15 <Jlil* . d^*^-Ji>ClJl o_L& OIcaO La ^1 i3^LoOJ A-S^^OA^-^l 

AJL^LLa^ S Cl *>\j\*J \ £ 3 OAAP -^ C©l^l3l y A^j j£ tA-jjAda OS^L&l O-’b^^^J^fl 
A_y».slAP^l CAl5 ^LA?jSfl <0lH <JLaA^1 (JL>~ ^ Ajl tj^ tA^UaJ^ 

A-j-wJ IjOW^ A 3 U 2 JI jOtlll i} - £_sA jJl ^^jJi oA^xJl - 

^j-L > A yz>\ c_>15" (. A^^^SsJl o^AaJI d_>IS" Uis"j .I g a) a£LL> 

0 Jjfc ^ ^ lA^a 01 .JjLdJ r jjLiSlj » iLJail ^Ai5l 

jy 01 ^j-k! j* 1 . a.-~j2-'i ^OJl jlsSi 

.(^jJJl A^-^\jL> ^0^ jp ^3 ^ ^jJl lAA ^j» 4 '^f'^/wCAvl ^w\->«JLw*il 


^lp A^-^j - 11^"j a* 5 ^ jA ^Joj\ ja ^5^ lA^a y*, W > ijl -A> 

lA^a 01 j-flJ d^ldj^jO-*Jl ^do ^OjA ^> 05 " A^>j . jLo-il (, _11_>- Ad*j lj IAj I 

jy Aj l< Jp s^l [aJI ^»pJ tAji^ 3 ^ A*-<c 5 " Ar'- 8 !^^ ^3 AJP 0V ^*3!^Jjl 

^u 5 C> J^Lto c^aS" (_$aJI ^[Abraham Pais] fUl^ jI ."^Lii^l Ij^L- 
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jl tj-aJJ 


^ljw>wLaVI jj aJjj3j ^ * * ^JS\Pj J^Ixj Cc-L^JlJl ^Jp ^cjjU Q J\ jjJl ojjfc /^P 

t[Emilio Segre] iS_/*-?-* W .'V 4 JL &3 jilyJ\ IJlI ^^L-aJi 

1-X-w® APL^ Aj j jw? ^Jp 4^Ji,l ^L>SfL ^ j-^l ,^j L j-3 > Ip 

lJu& ^lp tfJ-LwwO jl jjiff Ail LJloP ^Ixj AjI aSjJL vji-Ji r-jLL) J 4 J^**o 

.'>JI 

< 

l*^-<lj (^ji-jf ^ j^j ^P JlJI 4 ^ IgTlLl Aj^JuaL •i^S^ Iwi^Sjfc 

jl jl ^l>- 40jJ j>- 1 jJj>tj jl tLj^iJl c-Ljp ^lp ^Ja jJzj jlS"j Aj wL^JLl; 

jJr j£*Zj ^jv2L>eJ jlS" AjL jjj ^ T^lI Jul) . Aj ^ j>j2j jiff La I^o-^-AJ 

0jJ3 jjL>*lj A^JaP ^IjP. ^-fcUaJl ^ AjJ* oj >7 apLw^ ^ 4 iaj 1 JL* 

„ # 

^P Lj> jp 4 ^Jlllil ^]p £UlJ Jj^J La ^./3 fl-l aJ CPj IS" La AiL^LlJ . ^jlllLl 

jjj jiff 4<.-,-£1)1 ItLgj ^J-l> J-L® jl J^-jo j^A>tjJI f<^P jjj 

.^C4>L*a ^P ^ ^ ^ • a cP^Ju^L 

jl jjJ a! ALLla (Jjl JjU ^Jl ^ AjjJl^J JjLfc CP*)L~j^a ja jLjPvj 

dplifl-AP jP jP" 4 iAI-J jjr^ ^-^23 4_^^J L)l .AjL>pI ^\jI ^ jO^jLa 

ji A)L C^jVJjL*» 4^-L-o jl Ala ^|S" 4^-^Jl 0J O^JwLi 

O’jaj-oP AjL^jJl ^ AjL/^IjP -1 jl^ C^Ll-^ AjI ipLjl Ax^j ^ 

^ia aJL Ajljj?l_^ ^wb»-l ^ r- joJjLa <-j J -^ 5 J J^i ji JjLw— aj 

4 jjJ H>ljLp «wi^L ^_^-i ^ (^*^1 4 cpLjJl I jjfc Lg . 0.0 jLp DJjfc 1 j 4 l*-\j>^ 

Jj>^j jl A-Jp jL ^ jojjIa ^1 jjj jL^I 4 ^°Sfl AjL^-i ^ . aJLpI <;1 -^' y* L ^p 

.^■IgJJ^5" ^ C—s^Jl ^ 2 XJ c-L-s^-a^ 


.l^XjiwL?^ ^d^^ 3^" .)J*' '^^‘3 IwX^sJfc 


^Lxil Jb jX^ c^AyJal^l 4 y^Sfl « t ,jl ^ ^jLwPLa ^L-jaJj Lx-si 

^^Lk-^jj ^dVj-J 4L)j-^Aj^La ^ 4_alip>U 1922 ^lp jv°-*r^ ^ l-^J 



A-U J)\ I 
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Li" j jj ^ .<>-*>- J ^3 ^-y* j^^N-ll 4j^Lio j^Xj -A-L*3 wA_x_ ^ . 4 y/2 Q ll 

cLlS" cL-S Jil (J.liSn iJjlll 01 ‘Aju ^J>o ^Jlp J 4 ^ 5 01 

aL^Ij** tJb<j ^^ (^3Jl c^jyjjLg-S ^o 4 <^Lp *Uj1 .^»»^j OL 


0 jy>, aJLi! 


( £ j-L^Jl ^LlUl c^LSl oJJi jyttS^ c*L»Sfl ^ 

. ^tOJOj! 2Jlj1JL» ^ 4>^ y % ^J-*l L~^>- ^ OllS^l ^Li^Sflj tLJjtil 4^x-oJ^ 

^3 . 0> JjU^l J-3 li" LL*Jl ~L^3 aL^Oj A**L%J! X*& APJjJl 01 yS' 

J/J^ £-Li-1 ^JuUL (Jllpl tj>vj y>r 0^iUaJl j y % Ij£- -Laj c^j^j 

y*j c[Walther Rathenau] ^j jljj JllVl Vrj^l yjj 
y^brSlj ^^ —w>., aj 1 p.-fe>0j^l^w^Vlj AjjLtJl obLVlj <jL*Jl ^li .^^cJLjSf 
. { \yS' ~L^> Lj^Uj 4^-Lwo-Jl i^->LpLJ0 

.^j-_J ^j,! t^j&jj VI ^j.02.3 44-^xLw.i-l ^JaiO ^Lil ILa % 


4LAjvi>- ^zjl ^jSfl LLi-l J* . aljj ^ o-LyL ^^JjjLa ojL>J cLli" 

v-^ii jliS/l (JWI tf> ^ jj-JL>» l*i 4dJ-> ^ QjJuj? L^LaJ <Xj*J j 

^|^--\jJl IJL ^JLs^5 AjL 4j 1^S"JL« ^-joJjLa <_3j-lpl . L->j-lil j-^-Jl V^jlJl jylj 

JjLj 01 a! Oli" L 4 JI -Lj i?LjjVl oL-m[! j ^LJl 

(JV-v^ 4 jLj ytUa^j 01 jl tO^^J Vl 01 015" AjI ^-w5*x_^ . Ji>LJi 0^^^1 li-A ( j^P 

^Ll*Jl Oj^j 01 0(J j^>tj V aJI j-lP . JJjJl cjLL» jjcX> jl^- 4 1—3 

4 jLai^L j-LJl 4 /j^Ulj ^_jjL^jjI c0^jV-ap V 

.^jOjjLa 4j 


4_^~jOL g-Lii^L 4 (3apLo 01 v_jLuiS^-J a]jj ^1 ^Ip t^jVl 4_<L_i-l -Xxj 

JJjij OJ-Si Axj^ 4^j^ 1 ljt>-lj .jllgjalL AOjp oyS"Jbj ^Jjjj Oli" ^Jl 

* t 

( j^p L^jJjjo j>\ju ajl^L>- ^ li*)L -Lo 01 a! iJLA ^1 ^iL< 




119 




J,| ^JJ*' ^ ^*»\jjJI J-s^3 Jjj OIS^ 

^Lz**^ 4 j! yS' . aJjLa wLpL^*^ ^lp J./£.>-^ Slj^r jy-* ji *«■<?)l jj, J^jJj 

^a^;Ilj .^S' la^l^ J—jl 4 -Ip ^c.pJzzS'I C/^" 

4jL^>- .1 4jL-Jj aJjLw-I J j^ LoSf C^ L --^ 3 JS* 

oto-^l (_£ jJl 4-3 £-!Lil 4»aj jji-1 j 4_aljvaJl ^ y ^ J y ^JL . ,^o^*J J t£ (J j JJ 

Oj^j JlS Jju y»r [ 4 -^jJ-a] JLJVj^-l - Gottingen Gelhrsmakei^ 

Lc.^j-iL jlS' Jj _ 4j fUJt dj-pj LC. j^Ssj ^ . .. 4j CZ^ZZjl tAjljJl Jj_>» J^P 

. LS^- j»lp 4j>- y jlS' Jj^ S 4^>U^i 4Zj2j ; 4j ^yO-i 


t4-^ta^[l -I?j^lg^-1 ^-a u-Jl>*-— jVI ^3 jl-3 j*-**> ^y*£ jlS' 4 jI ,*-Pj 

ISjlLpj _li>tj 1 yy ^ \joU JjL V 4j JaJ 4-^jJ-a ^!p >_jywj jl 

Jib 4laL>-l il— iL^j>- j VolS" a^*-^9 ^ . aLji^ ^ a^JI (_£ill 

0L>-^ ^Ja*j t IL-fc tlisLA^tla j>S” j tJ_fcL>tl)\ jl <^La>tw«»*in £j jjI 

.4la-r>tll 4w?I j Jl i._a! Jj lg_ZJfc>jl Qj L -J s Ijj i Ip j^S\j jl 4-Ls^Sf^ 41Pj . 1 JL^j 

4-^-jlJ uj5 j «l>- ^Jp > J^ 1 - ^ J“~ a J ^ ( ^^ > " (J>1 J-^j^ 0^ L* j 

OLjJ *4 jL»\_^>>Ij Oj 4j JjCU-o l4j| J Jj ^ya y\j yS* L^ jj Jl? - 

iii cJ yi ^ ry* Lj Ji >—■ ;> - ^ ti_j^J-l 

"*e ^ —- "!. * 

^-«Ji*j C^>ip' JLaJ' 0 j_jj J Li 4li?-V ‘- r J A^^uil Aj ^ ,b:! l s j-^-^ Cji-li 

. y l-Ljl ^J^pl *Vl j y l*X>- 4^*J^a» 

p J^J ll)Sf ^j 15 JIT Ail yS- i jj ,jj Aj Jp- j Lo-S tl L>jj_L» 

AjI ^jOJjLa O-jf ‘Jij-^ .^.,g,..~Ail ^ AAi J^slj A_^a 

__-Uil J-J jis" Ajl [mS cJU>-I ^4 O^P jj'i I _^-r A J - *- ■ A8J ji ^jip Jili 

<> ,4 <* _ 

UjIa t^L>- v j , ^>“ JlS' J^flJ Stale Liili£ ^S^Jb to>-3 jlS' ./^j 

« y& c-IS'S J-Sj V 4ji c a . si.-S'I La jlpj^ J,l jS' ... *V^>t_>- j 



4—jJ 
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( v s* . * 

aLs j y>~\ AfiJ Aj^Jgj ji jkj y>u li]\j Vl)j^j Z ^ 4 ^T^Vj^bk j*d*J 

. 4 w 2 »Ij^J l 4jiljS/L> \jy^ k>o ^ 3 t^J^Liuli jS> LaAiL 

IJLj |i J 4^^-AP ^ 4-o-£^># «uAaLp p-J&LL* ^L>«_9l JJjl>- 

V L* J^9 l_>-^>- As>J l)j^J (l)i^ L. ^jLiil . A-di A*J *V1 4 »wJ^L) j}\ aC-L^/gjl ^ 
O^Svj <1)1 ^9 AJUPj ^P ^jj>xj 4 j 1 ^_PjJ . 4j j y^a Ljj AjL^kj 4JP 

pJx>kl (_J*V A~*ki —s^Ij^ ji 4_Pj ^4 Aj^i 2 j>^ wv JT_ o j^Ssj 2 j 1? dT>-l toU^ljj ^1 Lp 

JjljlU ^1 A^tJLxVl Usl^-^-a . 4-CJJLS\ y* ckk L/yxSj ^*7 ^ 

[David Hilbert J OjJj*> aAo ^a! caJL jkJl aj^ kJ\ ^ 4^Jud oLAd^JJ 

C-^>«^w^' As tb^jaJl jl lilf a_JL-w 4 ii.*~d 4k>-*>L4 J^-Ll c£ jJLaJJ 

Ax*-g_ll jL4j ^1 p Ajj^baJl J ^Jl b)l lbL*A* _ ^\Jb^jaJ! ^1 p 

tA«Ji 4~oJt>1 ^ JJJ £» Ji-Alj V AjI . ^jw\_L ^|51 ^1 p jjjj . J5 \Aj 

<* ^y-i - b-* f^J 3 ^ d-Jl^ oLAb<1)^ b« jP AApI c..* 6 ?' AaJ ! "V j5 

. l^.*,<aijL-JilJl ^[*3 ,-,^a^ A^s^Lj yll A^waJi ^1 p ^l 5*^" 

<f ~ 

A_ajjkj lksL£ l)j^-j 0t^ ! AjJj d-Al^" 4 ^Jj1_a1I 

ij^ cAi (^ 4 jI Lo . . . llA’tjj ^laX.-vO D Vj V _^-9 (.V* 

. AjjJJ l tb^odl Jy-^ jkJl 


AlPj IaT <jtS” ^\AljAlP t a15" Ia^jcs 

.^jiSs_) LC.Lwaljj ^1 Ij jil 


m \jfcLi 2 _ 4 l ! ^dl ojLa}\ < — j a^pVjJ i\ a_p^ jJl j£\ 1 jAi ^j^ji 


u 


-jfl 


AJLw*j ^ ^t«o aJjJ-4 ^9 A o, la 7 ’■ a A_iL>- d)i-$^ (^dJl iOjjJ 

l^l5sj>-i jA^gj ^jc4l>- 1 Jlk ^ AA^ayj j)}\ tlJ-Li ^ i ^s- 

<_^Lil jLji-l <^a! jL ^j-P- D Axj^ Jk 


.(U^' jj_^5 
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0 ^ £■ j-oJJ 


^Jip wia.**gj ju~j Lc. c4jljl < 3t 1 jvjjL* (Jjb>- i— il^*»l ^ 

^ ! l jXJ tlliLla-4 oli ol jj <J^>- jljj^b jb j^SsJl _ J^L>^il ^ !l 

(J^- ^ 0_^S J to.2wbtL*^ 03jjL« i>ji^>- cJ~JL*lll f- I y\ 

Ojjjj ^j-ujjLfc dlS" * <1 ^ 2 ^'J oJJL*^ (3^iaj ,b ^JaiM oJjfc ^~J3Jj c^£*~J^bj*_>» y\ 

^|Ju>wwvlj JJu! |* y±$}\ ^ ^ s LoJb^jjJuLC. Aji ^J,| J^jcj bu_^ Lual>- Ji 

*■* a > 4> ^.:.:J l .^Jljjl 43 j ^*-4 c^jLS^ ^ill jJ-3— j jj oji c^Llw^pj 

iJu2Jj jjlxlJ bo~3 ^jb JjLa <J»! J ^ -ku t^-bY ^^l£ tbjSH ^ 

^bj Y i^£, j >-1 -\_pl j3 4-3 C_3bj?l .AjJj>- ^|^2j2j ^y3 jXJ C 4j jl -\-AjL 4lJjt>- <^)L<oO 
1 4-J>t-o 1 1 a Jjfc ^>a blob 0^ 4 j V J . b)bCJ 0»l^ylj i._ -j I^P Uj jJLi ^ b>- JaLj£ 

0wLax-4 oLpj~lj 4jij ^ujY y^ ji&! lI y- j j-bLc. ^ 

J->-j (.A^^iya 4j ^iij /^P <JL->s_JIj ^jJjCj bo~3 4ji j\P . 4-3 blab C^ULJl /y> bp j22U j 

. 4_Jt P S3 jj ^ 

^ jyfr£> oJp c-bu23 J,] ^J ,y ^--«La ^ Lw2J^» ^J,jJ ji Axj 

^SbL L*w 3 t^bS^ <b^ ( ^ r >-l_gJj £ 

o\ tj Ji J " . L-^lfT 1 Jj 4 j| aJ Jli ^JjJwv^ 4 Jw,;La 3 C^ji ^JwJl ^ 4_^r>^ j ^ 2 

) <+-> (.^U^l Jjbxj J-*J C M OLCJ O^ joU ^ I-LjCs^ JjSo 

. A_AJ ^L? 


\ J jJl J*S\ b)*yi Jyi xw?l C1 . t si a 11 jJL 3 ?^^bojJ JjLJl 4 »^oL<»J>“ ^-Pj 

P l^j*i , |S" ^lp 4 -j^P 4j2> J-P JL^jI j 4^-a^o-S^ 3^-Xp^ 0 j>P A_Aj lb II C tcj y^A 4_^xJ 

y\ c ^Jj jj r^P oj^>-Ip 3dbjb 0} .AwjLJa-U Jp 

I Ju Jjjj . 4^5 Lip I 4j ^lij yS' pjj 0»b-b>7 4-3 Lla.^ 4-j>c->“S/ ^>- J ^L>- 3 

J* P‘ ] J-^ ^ ,_rJ U^- ^<J O' J^.j 'j'y 

i^yj jAjt ^5bb b&w3 J . 4^ 4JL>a*]>b^ ^iu Ol 0 43 jjJijl I jjfc> 



4—0 yll 1J—>a 
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Jl j Oj£j Jj dJLLw-Jl 4j 0>l>-l>7 jl II* ^sl*j (Jo" 
* jW~^ (J^“ jL^ *—4 j jia-Jl 0^J 4 j>-^j 4_Ll-^o 


i4jj*—A y*£}\ ajjjl 4 **da ^p v js_Ju5vJ\ j*^lULs£ ^J& c t L>^_ij| c.L>_Lp jl L»5" 

.aJ->UpV JjL-j Jl ^ ■v-Ajl 0 y£J± IjjlS" 

i 



jjSi 
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LJISwjI O jS^ ol j-Jaj! 


yill i'OOyl JU-i J,' 4J ojbj Jjl jy jLj ^l£ 4 1923 ^Ip ,y ^ 

aJL*JL.j aJjIj j ||j n_ 5 y-l yOYOj 4 Li/"j 4 0 y --J yj ^ 4 yjL*> 

'0-*> The New York Times Oy^p' .Jj o'y^l^ c—- y 40_aJb 

[SOj^o jv?L>tLl ^ >0 4jO>gJ ^ j . —4O ^ Lgj' yP j L^Jj 07 'Oj^ 1 ^ ^ -a O-’O^-' 

<* 

Niels] yY-b [Nils Bohr] jy jii jyS'oJl o' <1>JJ oJJL' j, e-U- 'OSO* . 7 ^ 
L^jLrf? y e-LcJjJl /y yi5\J' V g 1 y ^yJ' 4 4 jOJ' <ui> ^jb *uj Jku ^jC*. I y [Bohr 

iJyL> o^LLi ^Jsy ^p ji jlyp LOaO illiA 015" . OY' y 4 >- 3jfch>rj y5"V' 0 >yii' 

^iiLo oUjy5\J^' O' y>- ^ 4 y-o-OJl yslO tgJ' ^Js- Lgj'yJ 4jOJl jy<aj 4jl" 

,"yi"l j&\ 


^ <U~—»_0j' AS y«_>i2,' /y 4j».tf< J 4jOJ' o' 4y^- 1 ^ 4(_JLj—' Aj>..lj;J 

I_Av^J 4^^ ^ .LsOblOai ULljf LOLj lgjL*ay (_5~’~ •il^-1'-; YJ a] yJL» CSS y!' OJJi 

y^-4J ^ 4~**0*> j' 41^Y' .IjU 40~P’<-w2l i_juS" ^~jrSj 44jOJ' *0^b£cJjlj jjj 

oO^jOJ' O' yOyjZj O' ^.0-5" yp 4^00^ Lo5" 44^-Ui 4_Jj 

^ .40-*^' Oiih ^ y<y-'y yJl 4 -OJjJ' ^yrU-Sfl J,' £tij 4iyJ .0yOj 
^Juy O' yp 4 you. jjj i_iy-' 4 Times O' ~ as~>^s y < 0 L-J ^Ip c-oy cj US' 

LO y j^LkO fUap] ^ C-4“tO 0 yfl O' J[0" . A4^JL« Aiij 4^j_o^Jl OjiJl ^ w? 

j£ 4j^b A^aOaJ^V^ i jy. ^2-t ^j- 4 jj - ^L3l jil ^yi ^ 

^ oj^I^I aao V LiJli t(jLi~l A.aJjJj^ 



Jl ' l_L> 
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bJi -br! . Aj-X^ A-i -bb "V aC-La!' i_~JL»>V' -b-ts^- ^j-i>- ^ LJI . A-x—IaJ' AjL-JlaJ' 

. e-bJl>- i_JLI jiaj JjUu 

^ £ 

jj-bL/C. OtS" G ^y» bb»-' Aj ^gla^xj 0'S" (_£-Ul ^bo*V' jjAUu 

jli aJLGJI aoJ' ^ .(joio' U-^J Lii?- jjJlUI Ju^J>Ij a^ g ■ •-II i Ol jy 

oiL iSljji J coljjji <LlJ ^ oljj ^ jjJ 

£*-£>j .01921 ^CJ^Ji ^ 0 jfyZi 4»JLp 

^ otSLb tGjbsilJ' bfcjobtT. t^jj Aii- O' jS- to 'jA aJ if- y ajjbi- 

I^JlP aLV' oJIS'j UjlOs 0j_~a>o. .sUi i3Lfc OtS" oij ^ t A—db ^LuiV' 
t -jl Ojol .tlhjb O' ^-P 11920 ^Lp 3J J '-^"b Jjjb (0Ob-bi •^IS' . aLl*^ 

Charles] ^jJbj^- jJjLLsI L$>o jyL 3o>«JJ' c-Lor ajy»-L' oUi>«Ji' ^ ojJj' 
o'S a^L> ^Jip J-a>- Ojxj JSLJ' t-Jo AabUr.^li j— jAj t[Guilaume 

ajjUr b*' .5JLijJ' ^-LiJ' a^G^rSl <U-la*J' LgjJj'i O—jl t jJto iS j'j»- ^bc* 
t^jO — j^rfxJ' ySf' ^ AbyLj ^jJlP C~»15" -biii t Ailg-J' ^ C->o» ,jv>- tOoi^j' 
JOlj Ol^JC« O' |*-Pj i(0O* ^Oaj Ol^Li~* k_bjls£ Ab* t,~,. fla^ (_£jJ' 

.t j.,^'1 ^ j-ik5” <u*j'j ^Ip co*jj a^OG" ol 


# # ( 

J-i til'Jb' aJ^Lp oJlS" US' .bLbsli LJa»LJ h jy} 

I^J 4i Jlj ^4jl jjP cIa^ i-P g-^ j^S' 4^*31^ 

tiiUi <2J-L»] 

g.j^«^,)l ^j-4 aLLm 5» d^L--o^ j jJL^a.> 

0 j-A g.J-Jajl f ^ j villi -iju Iw3^1m2 4j1 j\P 10^JL^ ol^^jo 

.gl->J-ulJl ^ ^XaJIj d-JIS" 

U*Ur ^ ,sJLJ>I p—.■*.£■ L^jl 'Ju aj y 7 jU>“5 OtL>- t^jL*5 aaJoj Jb»j 

j'aJj' ^ [Arthur Compton] 0 yy£ }J ^4 tj-ijJ o-o* ^ 

.^4^ctOOl ^ojjl Aj Lb \jf aSJj ytL^~^ l yA A fi'yA^ j yA A bOx AjtO*' 
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3 yu OpIS 01 .J5I AilJaj 4 0 jj*^Jb 

^ol y .^ 1*0 * -jai>all 43 U 2 JI OLd IUj jj ^4 <. aJLS^ 0J 

cJMSI JUJVi lift of .^dl lift Oj^J O. 3I aO^qJ^ 4^*ji> ^i 
0jftlt OjOtll 4-^L-wJl 4jt*iVl 01 ^ <L* L^ ^ol *)! c-^jlj>dlj jJ/VJ 

. |7 T I Ji^Jt, ji (' 

\r* y*^ 

o^S" 4 «-LjVi ©I^-i jO j-^*jjL« ^ 01S" c^ISl O-Ls^JLaI 

. 4j yys}\ olft A^o-Ail ^jj^v^l^U -iSl 4|^^il 4j cOljv^l^- ^-flJu l^J jj*\ 

Physical Review 1923 U-l 0 yy*£ oliLi^l c^yu: 

<jw jjSfl 01 J%-Pj 4ji LJl ^ j^JLp C^bjjds ^Jlail OVl 0*J ^lll 4^5 \j j^aVl 

4jl ^ Ij 4 1962 ^Lp jjbk iSy*?^ *biJ ^i) .dlII Lgj y y^ ^L^-Sb I y ^ 

CjO>-j (^ l^-lV AjjjOJl olft I^JL LjUJ ^ Jj>-I ,j^a ji AjIwUJI 

,(ijip 4j*}b ^illji «lp j-a OH" 4jI |%-Pj 

JjbLiOl <■__.- ^ 0yf l ^ °JudiS'l «.jQaJl ytJ 0yftll? Oxj 

c old30 4 v— ■ 1 pi 3**^ • 0J0 3^^ *•j)il ^y^~* 3*^ y^ y l 5^ < ^ 

(• 

.(J^~i!l ^ Uii^ j£\ I jj\S .oL~*VL; i_jL>«j^xI 

J^s\ l y* ,«JjvaJl «-IJL*Jt CJ jjl^- Jjj ji jvp 

£^*aJl ^j^S" OjSLi j! (.s^ - (_s^* v-I-~- 9^ (^1 LLy 2 - 1 &JuJa .j 

(_$t .Ip _ / ^- :j j jl-Uis^l 4 j.I fllaifc ilwlpj ^ L»Lp 

aJL L».'..T.a^ 01S" 4jV ■ ^ j%Jiiil i -j '-4~' ^-P 4*st jJl oJla 01 . j_j^ 

(JV-^-^Vl -Ui c 1 —LJL—-»j tQ^ OIT i4jiJL^-1 ls^ j- 51 ^' 


. ^<Ip 4jl_^w* $y£? ^ 5^ k ^Il 0 uiS”l ^jA jy jy&-* 01 

O^CP 1. ^ tf > ^ > <>■ «aj 01 «.i» a | Aj I . 1? ««<-o 4 ^-h—maI Li2^wP ^1^3 OlS' «AjlJ 

yL lJ yC> CU^w^i ^Jl 4 j_^ laJl ^ ^Ui-I oJ»pL-^ 4 ^-i»f 
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^ 1 I aJjc>- La 4 LLv2 Lp 0 ^oJ I LfiJ \ J y *XoJ>“ I 4 I JJ 1 . j y -y* 

. a^LJulS^I ^jP j^Lp^fL j y-y* ^Ls La^“ ^J** i^S* 


.fbyjj frb! ^ (.[Hendrik Kramers] ^»'^ y* jy. jlS' 

* 

^ 4j>-jJo *>Uy 4^1*4jS* ^ «~^Ij 4^P ^Js* y\J> 11916 flp ^ 

ojJi li jlS" aJVj . jLiLu jL>-jj L^l .^^Jl Ajliljjj &Lj :; jiJl 

^ 1 p ojJudl ^ 1 ^S* c^>Lf 4/yfc^LSi i —5 Lj oL-L^Lj jl Lpj o^>«-Jl ,^ 1 p a*jJvj 

# 

jl a*^»^ ^ jiff 4 jji!i *ywja? .aj J^j a»w 4Libs^-I L^JLjl>-j a-o-^-JJ jy jl£it 

^S” *t_P ^jl>- tJ^>-L^-J;J,J 4j^vS>J ^ip (* ■ 7 e -Pj jV»L>sJ 

. LL jA^ 1 \s q>xl!la ULp j yb**^' 4 j ^p 1j y>u~A 

a^AwmJLaJ \ *jp> jLaLiIl ^jp Lj ?^p 4 d^-X^ L aJLJo yp yu y*\^ jlS* 

. j jj ^ L,/a a j ^lll A^a^alidl 


ApLw^C. t*_^>tpl Ajl ^*Pj t (Jj^-J ^bt-dJ^ j^Lp l*aSs_fc 4 A->*j j*\^^ aJ >)1 y& jy 

4 jLa^l ^ jy^ l)Ij a_*-jLj 4yS" j^o LL^-I .1 jZS jy 

. A^j Ip>I *4 \J>- jj A _3 ^y jl j^P . 


o^jJji-l ^LoJJb'yL f —>-w4 0~>c_Jl j y. 

j\ aJ jJaJl a^>7 jJ. 1 A^Llall ]& jiaji-l ^ JA^v^Lkl c^JlS" \5[ ,Aj 

j.Ijfcj^P ^ia^l ^.L^j^Lp Aj>t-Ji>l^jl A^jLiJI A_^ s ^lik| 
oV y>^i\ jl L^i 4 1916 ^Lp jwoiill aJ-L ^Lp 

J*^Aj>eJV^ ^ A-JL>Jj>-V^ jjjj oJpli ^4 ^a»U»Jj O ^LSi Aj jdJl 

o i ^ 4 y y*' ^ y^ Lo _^3 4^ Lo-%>~ 1 ^s*t l o L^_iS^. ^ ^p i>_p 1 

.Ipjii^ jtSi ^>bi\ ^LLU Jaii -1 


LH o'jJJl L$j Ai>-Lill aJLo-i^-V^ A_fij^iaU ^ijljjI ^JHp ol ja_p 
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uiSwi j s\ jf u^ii 

t V L»- 


0 LL-* * A-Lwv^ ^ 4j .2 L« <J20 L y-^ €• J) •■■'^ J1 ^ tyoLT L)! . ^ ^ ULlP^L! ^>-1 I j ^jya ^ .l^-OL 
. <Uj^ijj ^j^JLll c-J L*-JL^>I ^ ^ o^Xj (^ *■ 

Max]jJ^Jb l5 1p 'S^J^ V» Lf-^ v^JljuSC jl 4^aS jij 
Lf ^Jl XL Jail J> 1921 flp y* t* *p> ^ j>S\ y\£ j\ ^ ^[Dresden 
OjjLs ysl>- L« {j* £-* a 3 ‘"’^^ 

4^1 Jj>c2LjIj *,_-J L^P O yyj^ ^y£L± c3 jj* ^oL*2l^ 

AjL^lxJl p-vwL d.«*l! Aj -a ^Jt J ;4jj>-jJ ^jb La J ,^_£ yj! joUl I Jut Jic. 
JSIj^j lyLi^a 11 ^jj oli ^1 ^ £>-j <a>JLA-l L^ i wa > «^ [Storm] 

y*> /Jj Uk-3 CvfJJi ~U*J J . j^j ^1 AjLJLiS"! Jb>-i ^Ul ^^-Jl ^3 . ^J,jJ>r 

Ob , (j?^~V! j-L 0 yl! p~5v>*jj f^i3 y^-L tLf>-jJ ,^ip 

£Ll^i^j*^P ^uu Lf! c^Ijj-jaJI ^ If! V aj! t4ff>7j m^^wJ «• ^JaJl ^JT o 

j^t-Li /^J jL^ai^-L) Lfl t^ jy^ a->*_>-LJ| aj^ laj 

td^cwLAl jA ILL_>^>- 4JLk3 .aJl^^a (3^!—-b L)! j^ .If Jl dS^^1,1 A^fll 

A_jL^j^ 4^PjIcJJ? j \j tA-o^fll aJ ^jp L« j£ j jj £~*>J ^ jLS" 

Jj>* Ixi^a <j! ^pIg?«*oj aJL y^*^i jy. OlS" .Lf?uli? ^ a^>c_j jUj 4^jL^J-ij 

OjJiIlj <xv fJ.I Aj’VV-t^! 3/7a > L^ ^jl .aJlS^ ojljl L^ -5 

Aj j^Zi C—cO j-w-^bLlj j ^JsIj jJl LaIjJ jl 4j«i_j>i^ail 4j_L>-^fl t<_ jL>«_p^>U 

jl5" caJ^I?- s^^ 9 s 'jJ jA^ V ^i^-H jlS” . j»-$0l 4 j^ lij ^AjL^s^j 


, l la ■ - -' 


J cljiiLoj 4 


jjSli oi 




iJlLc. 


L^j ^Oa^ij ijl 0>^j t yt 1 / ^O 5 lJL?r Aj oilsj « I I ■ " ■i l‘T 

y \/ j«-i>o -AaJ -JJ-i (_^l aJ5" j»JL-~Ajj1 LS^*" ^ y~ 'f^ Ajc^jaj 

»A_i] -Ailj^l ij^.Akar ljj>“ tj jxO ^j\j ^29 Jjtj yj ^3 tl AjLjUI^*l 
. AA^ Aj 4 jQg. ll |*_5" tAA^ LjjL<^?- jtS"! ^j^vj ^ 0| t j_^> JaA« 

AAP i_a-05" 1_4 i_jL^w>~ aJ l ir v *' ‘'ji A9 yji y\ tAj>0l0 0 y ~»jstJ J 



—«J jJl l-L -4 
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-Li? 4lS "jXA j_4 ^ 4jLj^1? ^^P ^ 4—*wJj ^J,l J 4^1 l*U 0V1 0 J S" 

. aJ^-*j3-4 yS* < 


^5y>r J 01 j 3 4j1 j-Lj . 4-Ja*Lp aJL— « lOjfe jjj .^jlaj 

^ *^j>-^ il 4j^iiJl ^L$J J^*£j ^^* | ^-Lv 2 jLl« *■ 

IIojLajI UjLL lJbjfc> 01 L«lf Ip-fcj j)\y 40j^p“l . 

^Jb l_JU >7 L^_?-l^ 1?1 gh^-jiJl ^ip 2 JlxJl^« cJjb 01 1 jj^3 ^OVt!Jj^l 

«^j,»ja-*l ^J^-Lo iwj 01 ^1 4^_fcl ^1 t,"-^j)•' 

J>-I JpL—4 <Loj . Lo. ^..Mii) ^al^ffj JJJ L Jb 4 ^*1 ^jk ^Ssj 

0 ^>~ 1 -L 4 ^ Jb jOb $ljjJl 4^-^lp • y9r *‘ 01 *Aj*j ■ iSLjJl d-Ajfc ^1 ^ 

<J ll^ H923 J? j>? [John C. Slater] 

cOL^iJl 0 j j-iJl g-loJlP ,< .Jl*j .j^l^JJ^ ^1 J-AUj 01 l J-3 jfrA 1 AxOaj 

^»|j £^l?j-4 ^ OliT 0Cr*" ^1 Oj-^ g-j-Ja i l y*^LA 

» /2 l l ^y&S> ^ ^ « a o (_^1 j 4 Aa^\-—1 ^ 4j jla) 

j Jj* .40 j-Jall O’ Ur ji*l 4liL<J_>- ^ jjl J <^3 f 'y ^ JJl AaIS" ^L>*Jl 

4^$L^*>l^Jl 4 jj^ 11 i—_^« •~'>- c ^pL*j^^ 1 Jlprtil ( J- ? ?»tj -Li! . Oy- 1 *^^ ^3 OyQ ^ 1 
g-j^jgJl ^4 ^"-LaW^J ^^>*^.4 4j| .(Jl^ll \jjb -L^?Li« (JwlP 4J^J tLo^AJ 

.OljOJl £4 L^J^ljU J 

*Y!>0Ll 0 -Vi <ui ?yb 01 c^>-1-^Jj ^ 4J^-^?^ Axj 

^-4 [a 4JL^iaj ^JpLalj ( j^^ , j- 4 ^1 j-31 IOjJ^- ^«1 j^i 

JSv-JLj i U^Jl .g-j-s^aJl ^^2_lC jl j-L^a-> jL>tj cOljJJl 

-LflJ .g- J-O 2 JI ^ yt»2 jJ jA ZS j>- AJa ji *—ij—u ^pLaLi ^/1 Jl^fcll Ot 0 ^oaJ 1 —ilS^ 

01 0 ^^* ^ 5 ^^ ^^l^H Or 0 ^ jj * 1 >Ij ^jj 4 *—jLiJl y\j>\ ^VjC-LI 

lj3\Jfc .^JjwLa <Jl>o ^IJLp! ^ ^ ^-l7^>Vj 1 Ju . 4 Jj. J 4 4j ^Jb \ q l« < X-Lo J^Lxj 
Low 3 4^J^L%0 1-4 ^[OasL} oUi>-*^0*l 0 j-Aj ^ 4 !^S" OlS^J 4 Jlp O J-v£2J ^SnjIj jjJ OlS" 
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Aj jUI a JJ*> yfr jJ*y L* 4^ J^\ ;4ji ?yA ^1 l$j ^ . IjJ*)L>> l)L" 

l£ jt <w ^ y*^ LajI^J LL* . yy> ^-LoJlP ^yA 0* 4 

j-w j J J 11924 jjL ajL^jj . iw-iLs2?l y\ c^j-Ls Lj> *}LLn>» ci^pxJ! 

y^\sS\ ^JLp l~UCj lb" • _) y 3 . (^j A*^_~J A-JUAwb« A_P^\*u _ 

■ [u* ^ ^ * j jj : JU' 


* 

*}^X**s«4 LojT L>O^C .iJ 4_*> lJb->xJ ^Ja jXJ ^ ^ 

-LdJ . aLL-wJI Aj\jP aLLc* ^ ^J-^-Jlu 1 , Al^jf 4j ^iij -LL^ 4 ^s^b j ^P L*s*^^»t 
CCjIj jJb Ja_w>xj ^l_x_J^i /-jA )^\j-X>- Lp4J^v^ 4-bjjjT Ajtb d^>t-J^ y 

. LgJyJ AjlLll ^JjLb J 4* J-JaJl L&jljLv^Jj 1 g ■ /»! .^"^1 ^ J*yi. 

0 

.,j~J tlr* ‘^ J f i_k U* S-* 1 ^r* - ' Jj-4>- )Loj 

oUj/SO^I Oijj-i a^SCj £~“_^' y Jju jl cj_> ^ ajj^Jr j^J £_L^J 

.^J-s<2J^ jy^SJ i^£\ .LLa ^ J^ 0 4_A_iL J^a ^lp ol _y^\ L)y^~ 

4^jbbjLi\ ^jA Ai^ ^Lp ajwUl yy^ -bii <JLi-l 4w-^ 

* 

A,lgj*w>»Il 0 >Ij Jj JJ<\ (,£^?y\ jy^-> . <U-j c> Li 1*1x4 llx?- I ^ » a C 4-wJ^^j^iVI 

OjjLiU L*»L*<I - JLaj La <jyj?> J^[! c^xU ^ tjj^uJl _ 

A-w-Lajl 4j JbLll i3L-jS/^ £^1^3 4 *^ ^C-Xj Jl>«Jl]l 4^^L>tll . 4 ^-j3j ^Jl 

4j^bI Ljjj iS j^xJj ^i]l <ujLf>vJlj <b>-ljv? ^La 1\ 4j^>bLjLil Jxj 

JalaJ^ iw3J^_ 1 o*jI 4 ^wUl c^j 4w-^ ^yj ^-4 iL a jr .a J^ 1 vi 

.^.oLn^ l>-i J-C (J^ 4-b* jl j c4-L^J? Aj^ lij 

^jl^il 4 _->jLvS/^j LJx»\Jl!I 2juL? j^ry 3 ^-r* ^ °jW^ *^La 

lLaJL^ ^ alla.W.4 Qy2 o^ I^y0 jLdJ y+A \ y y) yJ J^iT (^Lll \s 

JLj4 £a LLbP LilSo A-J Ls- 4 OLj A*J| jS' J>- 1 4j^>lji £-A yoS*-~Ji ^Jb 

4-o-pLli\ 4jb>bLjLll ^P A^\_ : ^ K )LC]l Aj^I fllJl ^Lb ^JLll 

."<J £. cOl 4J^V 4 JLL 5 I >L“ 
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6 j y jl ^ ^ 6 ^ 1 ^- ^$\ ,^i>» CAJLlJU jjj jl J~Lj 

4-o»**jli-l £KJ>tjij . 41x1 oLj? j Jji 4 jliJl L-X-j L* lij cU^2jl C^*^Ul Zj-a 

y 2 -^ <S oli J,l jVpS ”y Sj-»jl JSA ^ I 4 IP ^>*J 

. it y\ ^bJi .... Ul5o" A_ul^* jL«J A-Jl jS' 4J-s^l j >>/2 Q„a 

4 l-*l-£ Aj>x-v3 1^ _ ^ ^>-1 0 j - 4 L _ - J tL^JuLxS*^ ^Lxj^ COjLp <Jl - • '»- 

.Jj^> jJl ^IxLl £->-1j-> ^ 4.^mjLi j y vX^j>-\ LoJlS" AjI d^Jlil A>t^lJl 

^y .4 Aj 2 j j^L? ^JjL* AjIjL Jj jy j Ld 1 . yyo A_>- ^i_P^ 

3j^aJlll jl jLl~j . oAS^ll A-fi-Jb£j A-_vi?U Ai AjI A_A1*j y2s>*-^ ^JlL* 

t t. && £ 

j y* (J,Iaj jy <w- > jy '■—'$ jS*\ U^-V jl jS* 4 a 2 _P s-LaII !Ajfc 

a^-JL j 4 £^j1^j aJL ^LlaJ^l IXjIj j.l-.Ij *j 4Jj ijl^51 <^l> jjj ^jJu ^ ^ 

. Ofl^i ji\ AjIp Of-1^1 jli i*3jXJ V 


jjy 4 jL>tll_> i y i ^ i -r J »* y .^lil y A3^—J>.1 L>-^1aI.1 ^\j /y 


; A>t_S A>c .A 


j j CU*j jV . ASlbJl iailj>o V C|» ^laJ I 

- ^ j-*-j j jl^L« ^ AiUaJl Jj tjLo-i^“Vl ApI y l3^j jl>j*A>cj AilLJl 

^■■»... J l jjjli t,jyJji-l ^jjAJb (Jtj J^ljjl (^1 jj^ - jl 

tAillaJl JjLxJl \pjJ Aj2_m£>^j jJJL-wJ ^a-^LiJl A| .^-A*Jl A>e-Al!lj 

^ip JILL* j Ji j^>" ^ (^Ajkl Aj*t^>t-s<5? kJU 5 j j—s-^-1 j t " ■ . ^ > 

y 4i£y* <S-J ! jjL4 ^1 ^^1 ^aII 


Aj*V 4 I L^j ^J^jLj ^^1 f-j ‘rf ll ^ J! l^l^J jy^ jlS^ 

AilLzJl frLflj j jjIS y* y~ 1 A>- 4A-j$L^' 5A>J| A-^ ^ll Aj j la il l 

. « *,»•.» 

wJ AjI Aj 1 yS> . 0AijJl 


T* 

jl&Sn ®Ajb a1^-*» aJ-Ls^-a i]Ljb ( 


u-* 

2.^51 :-ll 


OjtiL^ jjj “C>iJj ^ 4 jj^j _- — j~ - 

i_jii$A i( _^ i] ^ j^>**Jl Jj>- jil 1-jys j' J,jj ^y* i_Ji? Ju 


■4 J! 
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LslSwl j/I j! Jjail 


yjJl 4^>iSvJl "degoutant" ' aj\ Jj c r, J^l^L 

Aji ^JuS" y ^ bcy«j yjt 4 <J jj jli Lo-J iJl^j !a$L& 

Jj ^LilSJvjJ 0 y^ Ol I*yjlS ^jy. (Ji 4 ^aJwA>1 l —"£ Ljajl . aJS" aJ 

0 jy .Aj^ laJl (JL« j-ft 1A-& OliT lij c LJLjj^i l)O l ^1 p jLoJLU 2>\j ^ "^blp 

e 

A-LLa1| Ajla (j£ j>-\ ^jA ^Lp *}ljl~*-A« J j 4^*j A*J jjL*> 4 A_^wsjjj 

\3^>0^\ 4.o_^ji i Ail <y Aj jiij c^lS" 1^L« J, 0^ ^ 1 J-fc iaJ^Jjj 

."L$lSf ^JLp- JSLio 


c y* 5 4j^j aJL! ,*^j y& /^jxj (^ [~*- IaaJ y*^ j^-p 

j».aUai)l dJ*VL>* , <LjLiA>-\ A_a_>.g- , >- ^v ** - - * i o^iT ^olxj 0^ ^p ^r 
4^j-o->tll ^ AI^sJ tOj^yA^ AilkJl la/ J <AjLj^j\!xi^|l^ A-J-wo-Jl AjcA^I ^ru «LO 
0 yy* L&l^>-1 oJj-\j>“ c_^jL4 o^ JLj .^axJ \ \ (g ,,/a *) ^>L>xj y**> 

Aj* 3^lil oApLaU AiJj JilC <Lp yiJl ^IwLuaJl l-Lfc J^Uaj CAlul 0 j 

.liu yikJi Jp JiiLij 


^j^tj y!>L^ JJi> . U; lili^-l ulS" ^ l5 ^ oL j jj >—$ js*\ c 1925 

y3\yj Ll^X 1 d^AP 0jlS^jl L^j vl—A,^Js3l A_Aj^ iaJl t._ -->— > d y*^ A-LJ^ J\ ^J»lj 

e^AJl 4 iS <y J-Aj oj-i t y\ a^-^jJIj L«1 .UL>-V Jli lA^L* j! 4 aJLJL>- aJp 

A^v.Wp vIjJ^3 L»jj ^.IJ 0^ ^ As*-j-JaJl j-ilxJ AiL^i jg 

J\S\ 2JJ-5 AX- 4 j 4 Aj jwJ ,_,15^ ^jby 40Jji-l Aja^ yl* Ajl5o ^.>>.^1 . AjLJL>- 

. aJLl>- *Vl AZpl 


^Jijfr L5 ^’ Li^j ■ J^- l/' ^ V ^tdJJi J5* ^jj 

j%-^Jl Aj 0 k-w^1j ^ l/^ 5 ^1 ‘A—^tJl 2JJ-5 Oli 4 Aj^ lilSl Ajli 

oAa JAa ,^ Lp ^AjL* aJ^ ^J Lp d-’Ljl ^ y l5 1p 

, J-Au1j d)l 



4_jJ ji\ 
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Lcl Ijot; '~r J ol»_j^-* j ^”1 oi> L* jVl J-*i—J D1 : ~.~j 

^jiS'. AilkJl j*£” ^ ^L^V' —A^y» y*J “ <J~bi-l 0 jjta Jj*0 Aj 

ASyil Ay?lyjVl obO>Oil ^1 J_>*JlO 010* I jOOa .(_£y-1 ob yw* ^Jjp Jjb>xJl jy 
Cp yjsJl l ^ .,^i .,<•'37*1^ O^OJl ^1-L^l A«jjLjO* .yp i *JL>OJ L^jLs^y ^ J^ J Uj 

.ojJJl y 4jjj ob^y^J^/l 4 j ^yL ll y*\Jij <_£l :>7 


<flj^1? JjULj ^ ^Lwv^Lj 4JLJaj _ UL>-V _yl C-y 1 iS^SvjiJl &0 a yjb^j 

^y* , A~jjL~ 4 APjlyOCU™J obJbJlll Sjy*^ 01 - Aja^l*-!! A~*j^ all ^y p_j 

pyj? ^a aLoOIj OjJJl JpbL yjL~j>- y5v_C ^bO^lj^Vl ObJbOil y* A-*»bil AJLflJl 

, .Objb <0 y>? yA A^jOUl cbyiJl ,J5^ . ja\ Jp Q~.)l 1-JL^Jfc jl y <^t 


•OOl^Sf ACyJiJl a^y^ail yP aJ^T p\jJcl*>''V 1 AjI ^y_*j 1 -La 010* Jjb y^l_} 

A^OlyiVl ol( OjOII 3-La cJlO* lOJLP .OJJi ^ wLaIaj 1 yl £ 01 J-Lj ?0 jy^J^/1 

o>1jLw^ 4 yij l£ y*“l j! ajL^ laj ^y^y* <_£ji y: Jw^bLJ c—Jy« Jj Jj ^y~ 

. Aj jJlAj 


aJLJJ L^-s3 ^ aJL-j jy Jl Jy y~I$" wLflJ . A^^bc* 4 j j J Ojy-1 y-J 

Jl^jJ-b ^-o-^-u JL>- (_^l Jl ] JbJl A^-o-AI Jly*Jl 01 J, *4-o-vh»lji-l 

^yT-.,<gll Ouji.1 ijp * • AJ i yf' OLv^l 

J, <J$jju ^ 0"^ iJo^l OyjJO Ol^-^l y caJL^II »L-a 

. o-La Ji* Aj^r,.,!^ t ^«1 

i 4 I .,^ 4 iJj^l tA^O^lyiVl C-^b Ju Oil y ^»1 Aj ^k2j ^ybjjLfc C^l j 01 L* 

y^ O^^j . Aj-LJjtJl L^jLwj jA ^jA a ^^jiil jj j£- o^y , b-4 c aj^ 

y Ijyj Jj - ^1 jOJl y oJjJ^r Aj^ laJ Jl ^0-1 ^y^-All ^1 jo^-^1 1 -La Jy>»j 

.pLyiJl y aJj Jj>- Aj^ lij ^1 ^51 jJl 



A , 4 A 
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J>! Or* 7 Cj* |T jVJ jL*. j 41923 j Oj~-o.iL* ^y» -'-Li y*~» i\s- dy- 

LpjjO-* JjLa] j AjL*J| 0 -L* d_. 0>zsJ J . si J jld Jjl ^3 <u5L- j i J-<»Ssj ^d 7C-) jy 

. L-iiO l_Pj_d y* Old Aj1 jS' c^dw' Aj jlaJj A_Alxlil ^P iA-dsL^1 £jl jJ. 1 idL-ado ^3 

sLj-ii! ajl-uil c—d o' aJlp \j>\ji old aJ^ j . Ljw» aJL* j old dUi ^ip 

A_lo-*^ «jL» ^ ^d-d-* ^JlP ( Jy«—< 4 i-£ jAaoJI Lg_Pj-o C^lp Aj>- jj 

old ,^Jj_>. ^ a--jaL^I idd ^[Wilhelm Wien] di* (*-V4* 

A-o—»L»- ^.-JaLx^j^djl y^ljui^l I_«Lkl AjLJoJ' Aj'L-Li C-oldj tl yj! Id>-1) ^yj 

lod |*Jj«i' ^ laiL>JJ jdjJl {y3 jlS" . 1900 ^lp ^_j-a-SCjl ^dyii! 2 Uj"!>L j- Jsa .J 
jt-d-Jl Ajj-LJ Ajljv g:d { y£- lllp jS- Jjj idL'^'-j jlSol y*<2^xj IjU^-* CA— ’l~— « Jl ^3 

. xpL^i .*^j2j -lLj<lLw«^ l)IS^ ^iJl 


jl J t Aj^jLaJI -LLs ji' Aj1J_P 015" 01 051 J^ 

V) a_^o aJIjL>-I ^ l£*^ [^j-OjjLaJ j y Csi2 -^ c^LiJl Oj^jl t+ ^ 

O^ 3 g. t Ji ^jvJjjLa OUxI^I .\ty* jS 1 (J^r ^ 

O^^i 01 jpJ2j 015^ iJ3^ 4 A-Lo-P /^P AljL»*Sn dl^^l5^w\Jl A^-^^ 

^Ijl JjJ AJL^Jkj 1 — - - - --1 jjuL ^ AjI jy£r c aJ^^ a*Q IP AjU>tV! 

i ^AJ^aj ^yv2j jL^->- ^ ^jOaJ'i o^jLjl OjJj j *j 0^ 

Ua>-I Aj50 tf-Llj^fl l^$d>>l L‘ L..wsj 0^ cAj>c^ji.i wJc5si^ La jjn aJ^LjiII ^^ 

0^ y >Xxj Ji>\ t jJus jA3~+» Ajii5lj» c^LOjjLiL* wL*j . l j .L^>-Lvjii..^l ^ 
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./JJl c-^LsiJl Jws <ao>- .£**1 J l>*-£. A^>* L> ^P -^i ^-j-uJjLa 

.(J^,3*V a>-j~l> U^j teljyS'jJl 


< uda> - 01 ^j- 4 JlSijdJ j^>«-ijj^r (J,J £^j\»>t tC—*jJl aj^£-l olljl 01 ~L*j 

Aail jJT. ^1sj£ ijlja V ^0-A A_JOJl Al—■il AjlOajJj ^jam ^Jl j ' frJLp AAil ji.1 0~a~u 

^j- 4 (jlij IJL 1 JL 3 ^1 sjvjLw 4 j.iLp tO-d-iS” LgJl ^Jj... t . r . S ’l 01 -b*jj .Ojj^ 


. aJOLpj JU-iJl ol^ a^jj [jjJ aJi ^p 0-^«J'] Pfafinder apU^- 

sljj l^Jp alj_jiS"-XJl a-Oij 01 IxdaX* ^ O^S” j y*~r* J _A*«-) 

^>rL»-Sn Al^i- a^Oj j tA—jj 5 ! 4 ^! sljj-iJl-! j*-PJ J5" a-^ 5-4 -^ ta^k> 

,^-^Jl Aj A-Ls^xj .a-L^j t," - J 1 S' ^lll A^o^1.1 


,J,I ajyAS ajb^j ft^OJl ^lx!l ^ ^ .JJ-1 0L* £-oj>>j jOjjL* OLS" 

^Lj -1 j jy -^rj 0 _>- - t$J aJIjLj JjI OiA cJIS'j - £ 

- ^AJl jakji y* tjar O 4 L 4 jj a^SlaJl ( _ r 2aij Ail y^jj .y ^ jlil 

^_juj3J j yO-l ^y>- .lilJul .l]b-*> |1 ,4J_AO J* _ j'] aL C IjL 1 obJuAii 

A-j^c-jIjwj\j L* 4jI IwLj iJLI^ L^J 4 j2j 4~>-j 

JpLJuil v^Al-J ^jA j^\ aJjJj t APjU 

.<A^Ldl Ax3l^Igll I ^a A^o»pLlz1 I C^LJuill ^jA &*£• y*»£; d^3Jl jLipIj 


. 41 */3 Q a A-JL^jd J3 j cOo L JuAll oJUb 4-J&L* i^3y*j jl wX^-l J j J^JT. j IS' U 

^Jl Aia^- , }lil ^ysj\^a'i^\ <_jLn.l.^' \ 4 *a jil jlS' J_aJ .JLj^j-aJI O-j j-^ I Jut. jl 
Jlo^4 jlJ^ OV -iJ ^iJl caJl^-IjJI L^jlJj ^-^3 j tOlj-Ul L^j >>o 
ja-P . 0 ^ ^ia>Lp A^Jl ^ tA j^-LJjii]! 4jL^J aJlj ^iLojJl 

.aS' jJ^\ ^ Aj^J a.1.11 ^x_L« <^o\j wio3_Ll OwLifc Jji--^‘^ ^Ss_Alll iji 


A-3 li>sj j^Zo JlaJ .A»*^?LiL\ Alla>- y>? ^ Cf-UjSfl ^ 

^JJl - I Jut* ^ la j 0 jA (Jjl oJjbj _ p-^Jl 1^-^lSs^a ^ JjJj >7 jp-° J! 
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lH-jLJjT ojjjv? 4 LAl L^-aAiX Jij: a^ j^o^sJl a^jj aj iXs &-aj ObT 

4 3_J^~^ ^ ^ J ^-J «-bLP . ^b^A L^« j s" A*^* J ^l]l 4j JL*Jjlli\ 4 _j iSLj iSLll 

j-i! . AjJb>* (^l) d—4^ -A v_J ^ o-bf (^JUl ^jjA A~j2jfiJl 0*>bLil j 

. ;*xj aAjv- ALAO ^ Cji5" J 4 J^JLlv-Ai ^lp p J) ‘'■^■^ c-LdJj ^ C-^b-J^b J\ ^lp (J jJ^ 


^J_JS o Jj>d^ i^AJl ^v^Xdlll Aj^wJ^lfxJl pb^Jlil A*J { 

^^3 Aj 1 S^* « ^A> 1 ^ ^ A»w% A l ^ ^->-A' ^»wLw»i ^j->3 ij 

. AxJ QJZIa ^ i. AJliL 4Ai>-bL« ^A 0 ^-jbj-jdl A>-l^ <,*•!*> I jAii Aj |»jjL L» .t aJ jL^- 

,ju J-*—L* jlAjl Abjfc ol b)j^ 4 j>-\ ^ O 4 ^X 2 J ^ ojAJl O j >\j 

oJjfc ^JjU J^bdJl JlJLlJI j J_s^Ldl]^ ^L^>- AlSs^ ^ Jj-^£ ^ 

- (3^^-A-Il l^-jb 4 0 J jjbaJl ^^yjz^dX. 4 Ol«A^Jb , aJl^AJ ^%P *~“ j A-^ 

^y* jSH bv. ^b*>bX-Vl a~^L*SH o jv^Llp 0>^A ^bJ J^u ytj 

.b^jb ^U^jSfi 

.Aijbbl C-^bA-U»b ja\ J) Aj ^jJLi OiS" be. \jjb> Aj^j A3^>bp Axo jbjjbb (^Ujl 

^Lb?jVb £&Jj j 4 0jl-A-s^aJl aJ j~a ^Lj?jSfi (jV. ^>t_l!l J^OjLa 1\ biS" 

A*S"S A>t>- ^gl>- 4jlS^3'yi 0 JJk <_jbc-l^b . c_Al j A ** A^-^jjXI 

LfcLAl jJ OlS" y ±^jjl ^1 '_c^V-^bc® bjpbu jj^ 

ob^Vl ^ 0 ^Aj>- o J^p 4c£jxA aJ j-^- 4 0 j\*,&$ 0^Aj>~ . 0^p3 i-LLa LAj^w^I 

. 7^-^>C ] 1 


^jbjjbfc A./sli 4C^3 j-^ ^jJ-A 2]Lla olS" 4 1924 Aw? (J*^b>- 4bJJi «Jju 

f . a . 

oy— aAj^jI ^jJ! 4 j^j .bjlib J,J 0 ^il oA> Pfafinder apU->- ^ lilij ajU 

JL>- ^ ojb>pJ g-b/3-9 J-A3 4Ajjb|j dJ-^-3<-A ^ ^/O 

jl eSAJi 4^Jb»l ,^>-L^j^S" ^jb^ L _ 5 i bj^^ Aji“jS" Aj^^i 

Lo—3 . aIj^A 0^1^* I 0w\^-1j ^bl>- S ^n 1 Aj^f jy ,^_ip J^d3 4 aJsS" A >^,^g>t-^i 

. jjx^S" Jl>- lSCjl^Lw« cu-A 4 1924 



4_*_> ^Jl 


140 


^jj ^a ^J_»bcj 01 O J^i Ol 0 * 6 1 ^Jl 0 jjj j>>- 1 jt ^j c ... tjj V 

^£-ijl JwJ>-jil ji 4jl jjr . 4j 4^«1t j^J jis" ,^Jl 

^pUu>»j J,jj Jli cl925 jjU ^ Js*j J>1 L$j Ou*j ^JL^j ^ ^ jb 

LgJli t<Jl->- AjI ^Lpj -l^^ r*~l 0 j A 0*V1 tb^-aJl 0j AjliL) 

a 

I jjti ^^4 «..^*> c£ J b J^a jS" L2bck-i-vvJ *^bix 0 ^5*^ 01 ^-j 015"^ t^lp CJ-LP 

bjjLj j^j ^J -0 *V 0*V1 ^oj o^-^i ^j-p ii>bbi c..*^ jJ o *Vij ^j ^ ji 

.(.iSl Jul bJlil 2j>tj|j ^^jJjUj J,jbi» ^*^1 oJlS*) . oJUJl^ o j^-aj 

.JjT OVl *l 5^0^*ll j-i^L>» ^ <W^bbl Aijjj jC—,IT aJI ^P 

jl5" LSy ja\ ULp jy>-l IJl5\Jfc jl ; 0>b^jcuaJl *) 1 l^j Jj?>j jjbfc Ju ^ 

.^LiSfl jiL' ^ J 5 " Jjji 


oop i]L» ( _ 5 i_J yT J,l ^-^JjjU <_~*o tl924 (*U- ^ dj>>-' 

y>lyf oVj .^L* 4^3 O^^J ^Jy-1 ^*101 j%-1p '••—■'•^^ ^ 01 jll>0 wLflJ 

tjJJ-i ^ja i ^ > ’ Ajb ObLjj aS" oj^ b^> ^Jl? Olj c^I^p! 4_ x ^.mj bLv j-\S"i JIS* 
l3^c ^jbjjbfc OIS" .^bJU ^jbjjbfc -Lw>*^3l c-^boJl ^jbj^iJl 01S" 

Jjt>L>- . jjLJl j jJljOI ^J & jA I £ OlS" ^ t ^jLJI 

jij^ ^ . CjIxJ oJjLJ Oo-X^bl ^al _f i jL\ bo^5 J 4-S" ^CjJl 

bvsubi ^fl!/ ol (j ,jj s^-^j>- 0^“ OlS" c>. 4i^*ll 

a 

t ^il cJ^ . 4 b-^L>tll ^ [3ju^a ^^jJjLa 0^X>-J cA^L-wwfl 

IwL^j 01^" tllllL* 1-L^<j b^_jl^ oi^ jA 1 / Oj t(4jb-^l jiJ^ ol 

."^obr jtsl 

^-%vj 0^^ ^ J C j Jj ^«l ^ Jaj y Aj aJ^A-P illA c—115" 4 w..W. J 

. L^-wLp 01 y*+> ^ jQ jL^ 


^ c_L ^ 4jI J^p c^i^. ^i^' jiL* Jp j 



Lajjij (Ojvtjj Jig xll ftf La ^ .^ip ^-UJl 4 ^ J-^. 

jjJL ljj& . Lkywj ^ ^_~Pj ( ^lil AJj>tJl 43 jjJl ^^3l 4 *qjLS ^jyJjLgJ 

, 4_A3^a ^p O^l^vSJ ^3l3 AjI jS* ^ 1^-lS”* Cx^JsPj. . 4 Lal_C 1 **—a-L^s -LdJ ^ jO^jLft 

3 j ^ LajL>> 4 U <J W P ^ jlS' 4j 1 jS' ^y±- ij^^J -13 44^/3 :>*oJl jy^i\ 

0*U>-l y> aJ y>r cr^r C^3^ *jZ*j jj4 J^lj J cO>U^I jLp^I Jp 

J3 4jI L<*S" C4j jPy^l I oJU* ^a 4_dj ^jOjjLk .(^j-vj jjLfc Ja^w*' 

.0-3^jl /^-a OjLs 4_..~ja.li djl^jLi £ ^i .1 Jajil> 6 j 01 LiL^I -a O^^J 


0 jd- 1 ^ j! J>/^' (T> Ji^> ^J Ji^ <■ JJJ. J! J>! 0jii 4^J 

I4^»oJl*J| ^joJjLfc 4 ., v 3,>i^ ^P Lgj^ nJ 


jwLj LgJli cdjl^3l ^J-aUl U¥*~ • djt -^ > __j ^P j^>tJ ^lp j j-*Vl L* Loj^3 

[ J-A >0 V 4j1 _ LaLC 4_-jLwwJL3 jS* 4jJ . ^.,~JU C?¥.J (j~~J LgJjJli 4 40jv- j-a ^ 

w-^tpl 4<tJl O^-LJ-l Oy^ * <UJlS oij ylaJJ LgJaj^j *Vj 4j>0?\j 0>^W* 

Q.la.>-V IJ^jfc . 4 -J 3 4 J 3 I - ^1 jj\ pl^iP 4 j-U 01 l£j^J 4-j 

t ^ " , * * 
-ULpIj 4(_£ ^JLpj 4 ^-jf 4j 1 .. LL1? 0L>- j ^.,^>oJl ^Joil L5^ ^^P >’\-Ua3 _ 

\ (J^ 4j^-^ L^-JaOvO L)\ ^La! . . ^J>-I 0^a jJ^Jaj ^ C)\ QjjjJiZ. l)1 

OLSj-C, O-AJj ^1 ^>* ji '^J>yjj ^jyJjUb 01 U-^jI . 4 4jjJJl 4j ^Ial!l ^ 0 j-1sl>- 

/’ajvSlaj ^ 


4 J-«1 ^-« OJj jA^ jwi3 Ojl^j J*>L>- • j.-^ J 5 ' J4i -U- j! ij*i lO*j 

.4^_pLdl o^LoJull ^jja as* L^jL^>^j o^-iJl jy^su ^ ju jjL^ 3 Ia i pI 

^Ji^-»iJi.l . 4£rj\»j Jj^tj 4j4^Lp 0j! t, -•»-Tj li 0 ^^L>:a 0\^ 

L frSJ- LlLc 53Oi- iS^il J y>- o UjjLxJVl jj~Lj Jo^»“ ^JiiJl jlLJ^o-^- j\ j& ^JLp 

^ C <J Li -1 AxjJaj J .4 jl>-j ^P JJ OVl V —4 <L-5wv*l>L$vJl iSs-Jl^^Il 
. 0 j-cJO^a 4_aj^lij jJj ->0 OIS' l )1 j^P l 1 ^ 1 ^j-tl , 4^1 ^^ojjL*> 

. 4j ^ j-Aj La ^CpljjJl 4j Lc.^Li-iol /jfT 




4--J l-L-4 
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JJLS . AyLJip*- AjJ k2j 3 jJL J^v>> V| V joilll j jlalll 0^ j^-P 

4_olj 3l_P .0 j jkxll OjlSk^ ^ L« 4 jLJj>*j l) 5 ^ip 

*= 

jiiJl j>p j»JJLSl <J,j ">L_“ j ^>- _/*-Sn jija^ j>YI (_/ t l ir’>~’_p^ til 

i-JsljjJl [Fourier] ji 3j\ jlS" uVI Jjs^ii ^lie- 4 j (jLJ L» . ^illl jjl 

. jL.^JI ^ oj L$_Lp ^1 

i 

L>-j-< toU^Jl jjj OwSj >»j c 1 o g a (is i)Jj tJiill ^ 

l^U 4 4 s <-a!UM J jJl oLoJu £jA G3Jl^ 4jLJ y ^ jL*o tOLoJcJl ^iliLa j! b-- t o > - O^S" 

OV^ k»! .okAjAll y* 433 l$jl ^Lp j y^aj ALS" . \ ^ .^ >1^7 j 

Jli 1.3 j-flP 4 j*^\j Jo*j IaLaJI Gyp ^9 . oLfrlL* ^J,! lA^J <,_& Jo (jl jk>- J-d3 

^ 4_ix_0 iSlJj ^jry I jjjJl 0 ^Ju (j) £- ^Lp .J^yCj 4 jI c t d « 0 ^XjlJ! 0^>~ JojJ 

A^pV>- oV^Ljc* jSki J* Jj $1$IPj^j oij £-Jp\ y.A^p\j>- oV^Ljc* jSlj* 

. 4-OJ ji ^xLJL* J3 j ol33jAt> 

OlS" li 43 ^kxllj 4-o4jt*2aJl ^05 ^ 4j*A>Jj £^jo JjIa 0J^P V 

CO^J.1 4^jLvg->- 43Pjvw ij J>>LjUj c4^5\-^*^AS0| Aj ^ . 0 Jw^2_fij 

<olj 4_1\_>- 4 jI ^P .iS^lfQl ^/ol^3 L^JlP ^Ja-L> 

Ll^J^jLa c ol4 Ij jo kx] I oJ-3*^ OJ^33 (^j-*-^ 0*V^ 

JJoJ-^ ^Jj V iJL~^j tJoJo>- ljLo>- j%, 3l_L*Jl 

Wjo .L^^_Pj IjjL« Qa IJlA C)\£ ,<y jjkll 0j3 j (.(^y\j JiLxo VJ Al&yvj 

i^Jj-jS" p-g-* ^ 4-C*JkJl 4 j^ kj ^ o^I aJI y-X-J-ou c-k-3JJJ 

.O'IS"oJlA A^Lkil OjJJl 0133y JliolJ tOj-Ul ^ oUjj^SsJ^f! i]^->0 
4-wvvLw^i oI-J133^-lll l_-3^_w>j . 4_JS"\Aa ^^o^jIa ^^^^Ss-P -A_flJ 

.jr^L» ^JSsOj VJ olj olS" y>- ^jp yXJ *^3 t4jjAJl 4 j1jJ^3 ^ 


OwLp JjtJ 0 JL>- Lo-P jO^jLa jS* IaSsA ^ \ Qa*A} Q J*Jl}\ <Z~P~ ji&\ jAJ 
U/JA \j A ^^JjjIa 0Jj43 oj -^"Sf ^ L^-jl J>P - 
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j)4 6a oj^IpI jS- ca*.«.<.~> Jl 2j J&j wLj^I 0 ru>- Lgj ojjLjj 

.Aj^JLjlII ‘La'^lp O^SCj JO ^ ^JJLwwJ.1 c-jLj j^l O^ .^p--A-LJl ^Llj 

aaj yzj (.OjJj 01 ^-jyjjLfc ^1 p Ljw? jl .IJlU- «_-lka ajO' 

dJ L ft i ^. A ■./ £ jj AIPj-vj^ O^t^^-I^I yA ( j^P j^aj oVaIjm t AJjj^vS? Aw?0j 

LIjV^I-*- 4 4_*S*^1\ Aj\ j>P .V^L^Vl OjJLlI O’Ij-XjJC 

^jA ^1 j3 0^J^I-XpSH jOJ . <L«jlp y ^IjJl Oli* CAjwXOlAxJi I^s-nJ lS\-J*l 

£7jyjjL& £jjLw*Sf ‘&jJ> A-^^*"** ^ Ijtil ^-0?'^ j^-l JLpSft 

*-> ‘‘Lb J-^T 0jou 4 ‘Uj jji Ajj>>- IjIjJI jl* tAjJ-L^- CjLL-^j>- 

.^iulJl Aj^)\-*0 Aj^Ij APlo s_ -j_-i^I L««ALP t-fl J 

Ob - . LJlil Or* (J,Lo-JlJ| J^-LvwJi ^1 ^LLSl jllg aJI JjLlO y} y, l y* ^ 

^llll ^j-Jl jliaiV! JjblJ aO (j-Li A-J>-L^» O-—>- y 0-^-lLa A^_>- j 

. ltj Ud\ 0 j-aJI cibL r iJj\i-P ,^0 ■/::: * LJbl ^ Lo ^p ^Xj ^1 I Jl& j _ Ljv? jl Jjs Ail 
*>0» Orjr^^ lV y^-1 JGV^>«-Lj*> jy>r Or 4 OjIIp d*-**' ^JJi -L*j 

■A3j t^jVI A^lljtil <y>j^\ aj ^s^S' o^XpU JJcOlS - .jLo-jJl ^ 

«■'J^j A^O*-^ 0/^ bA ^jj Q^\jjj Lsc>tlL« illJjl LX>&. : -s^l 

t^tLiJlj AbjT^-il Jbji-! ci_ a*,/ 3'?j Ip^-*- 0 ilb®> ^jJjj\j^ ^L> 

Jjp £J>e-lii! .j^JL) LojI^ Lj^Loj Jj t J_>-l ^1,1 <Z*>Jj>rSj *V 4 Aj Vbi^pl I^JLj 

CblwL^ L_>tjjw\j .oLllj CL'bliJlj jLil ^1 cAjlJsJI ^1,1 yti\ Lojb ^Lrj 

.tljj^jiJl l5^" £J~ aJlap ^|jc>tj 01 ^Ua^l 01^11 lb-* ^ ,<\^ju 

^7^ AlSLi^» Jj 0 4^4 ^jL* ( v r $b jl (J^ ^ lI! ^ Ji'-fJ L5^' ^ 

.CjLj^1,1 yLA ^IJpI yA APjv-Jl j jJl J y- JJLl .a^L-oI 
aLIS* rciL? Ijca ^IjlpV' Or* <0y^^ { *-r > 2^**^ ^* O^^*^ ^ 

jvfiJP J5" ^ Ij Jjv2-a (J,jSfl A^JUil ^ ^v2-LP 0/ 4 0^5o tAI^-^Jkl ^Ijp-Sfl-! £7"*^ 



4—’ 


-j ^ l-X—« 
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~LJl ^ y*j jj lAjlJi>- a^^a «il<AP^[l I .4-jUlJl 4 -^jULII ^jA 


yJz J$\ jS* 4jjl_>-l ^ JL^ cLaliij ^0 j_aJ| ojjfc oJjfcL^-l 4ll^L^- 

l^J-4 JS" JiLC cC^LjJuJJ Ojplij jv?b-P C-J15" . C->LJs»Ij^J l V g-b j..ill ^lp 

J 5 " J- 3 ^ i^'j j- Vjj4 

J>liJl ^ jt-J tb)tj J! j^y* ^ tv5»U*J1 i jl* 

lit c^jyybk ^2-L>- Lo-^ 3 clJUb ijJjwL>- ^ 4.^1111 aJu J&]\ .cJlj 

£^>- jJIJIjVI £-v^ J$\ ^>\jj jv^llP ^Jjj ^JlJ yJl ^ Oir^ 

_ jjli-l 4* :: Ui ( j^*_ r J *Liii Jl*j _ oJJfc> 4 J C4j Jla] . 4 U ^iil 

. ^aIs+a ^1p jy£~ t Lg_*_4 .yxP T^ 3-\p 1_3 bl 1 1 

4^-W? Jy ^ ^jl!i Oj_iL>tJ LJlll~~4 jlf ^jv>- wL^ 5 ^ ^4 4jJ\jJl ^ 

4Jo^lij ^ ^LvJ-U ^jA 4J^JT ^iJl o\2)}\ ^lp J-S^>- 4 jI ^joyLfc ‘—^ 

^ 4wjSv-JlSC-J.1 AiltH 4^3 Ijj 4_pLw? yj J Jj *}Vl4 4 J ^-w^o wXaJ .Ow\jwbi-l 
^lp 4 -Ij) ./3>- jxw2J L* «i$ll& ( y^j ^ . s 4 jL^>- ^!-X>c1->>Ij I^.IP *• ^ 

. 4 J ^l*.* V d j-* oi w <^ j Aj^Lvi ^*3 \J> 4jl>rl 

.ja js!>3\ ^J >ojl cIwLa ^ Ol Jj^j y ^y* 

^1p ajL^jJI ^4 J-s^>- 4jl j^p . ~L)wL>- IwLj aJLp OIS" Ijl yj c<-Ua^-V^j 
^u^Lj^J l 4i)^liJ 0 jy& jJlj 4j>t_^Jl ^pLi^j t^Jui-xS"! . Ljj ^Jj>tJ ^ 4 jI>*J 
43lkJ! CJIT lilt _ <Lajb:ll 43 U 2 J yLtl) Lo-~i 4_fl_wwll* 4js-t_Jlj ^1 4^_a_>“ ^u2JL O^jj| 
LwA 4.i^C^V 0^ J\J~\ . ^ li ^^4 dkX*^4 413 

.IS^ISUi^ 


cj y>*^ JS* ^ \j^jla p 4_^J LiiV 1 jjk oLS" 

^ i,_JlI?jj (jl fi-LyiJl jl Lp ^ 5 ^ Cf±*-*i 40lj-Ui 44 j j!k2s}\ l3L^ 
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JjIa O' Ao jS> A*J yj jl V' A—4^o*Ssi' i^Jj*yu aOpL Li aL>~ 

*Cj As^LLl A~^LJLS' d-’V-^Ltil Oj-b (jLS" OJii . \jjt y* f. |i 

oOpL ^ : Lj CAPja—J'J jjl /-P 4_o y}\ A*S"^ll Aj ^jOj tJ^L— 

^y>- ^Jjl <lvvJLo (jV aJ^> 0,1 Aw^b^J| ^cjlull O' 0^>oj - <d^Oj>CdO ^ll' c— Jj^}\ 

. I^ ljo Ao_J* AilLJl JL--L 


L»LCj . AjL>> y» ^jj>-Ju ^1 4j>*L>- (_£' cA~*o2j ^ aJL—J O^S" C jyJCU 

OL O^y O' ^^Ip Oyw Ail O£-> j ,J-3 c£'j OJ->*}L O' L*5" 

O' ( JddJl 4SlL ^ J* f-H *■*' t L#lj? Aflll^- Aju ^Laj 4 oV' i^O^-OdS"' ^y JjIa 

. LO 2 - 4 LP O'-? L® jO-Aj L*j'j '0-A olS" OJl! ^>“V' ,^A A—* yo^^A O 

^ yp- dO-b i]'Ojl . f^LLOji ^jyJjLk J-J' l 5^ c L-JLJLLo 

^jixj <~* 02 ^; oi col5" <,lj>x- ^Jlp Jju^ jV' 

^jA liLicSl t^^ 3 ' IoS^a tj\ tc-Lo^-wJl y* a*a d—>IST aAp L» .IJoOj>^ L>>L—^ 

fi ^jLC. 4 4_t51 Oj I r -^x»—wj I AxCcI ; , ** ■ O- ^ ^*>»' is^ 11 ^JlP I . ^*-3 yA ^-P ^ ^ ^V® _/' - ^’ 0^ 

L« (3^0 jli c4-;j4 jLLw^>“ 4j d—o—«j' (_£Oji {jl—yoV'j. 

."^Jb- L. ^ cU^-V >JU 


aIjIS 0^ Oj>ccv' ^cJ' c—OwXpVs ^ _j' Llc*j .13 Lia jl 

4j1 jS~ . aJ_P I OjOj>- \-!Ldfc> lOA OLS" . JT^ 9 ^ 

.oOj-L^-I c-lj^jji' AiOal^l Uj A-Jl U 

o j\£j\ Ai>- c^O-!' ^ cl_^. J! ^^ 

o'j tfrjsaj o' lSs_^ C aJIi)I ^L-Vi clo^ d>! 01 —*j J)L-J ^ . APj^*y 

c£' <0^ ^ Cj* 3 L»Lc a>w?1j d—J j j^V' 

AP^-o^ t d-^l— aJ^ /y^> y Li j>-\ A— jjj d—3^ A— 5\ j y* Aj I jJZ- _ 

LxyiSv—4 Ojjiaiii Ayjji c 5 j-aaII jSCdo o' Lg-)Li jnjluJ'^ ^jllX^V' j^ 4 
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4^3 (Jjl\ i O l - -^- dbo-^1 L* <^sS" c ^ ^ ■ *» 4 jI~\j J^,L>*j .^fsJl 

0^ AlS\J p-^>- ^Li—u ^Jjjl l3j!j ots" , ^1, JJ 4-L« J»^jl . 4_gl JUlfTl 

j $ &a rj£- (^bJl a*L©p Ob bo^s cl*-Lifl^« OIS" -li! . LOy! Lib 

*\S\z-» jS* ^L? Ai\ ^P ^ ./?I' ^iaj\ jy*** 3 ‘ ** ■ ^ - 'i-^ 1 APj-wJl^ 

^-Lfc Ob 4*I| jv-l IiASsJ^ j g aII ^>wLgJ aJjjJO AZx^a 

ljwL>o 0^ ^1* 0^3 jXJ ^Ul jjJJLC. aJjl! /^SCjj ^b Ljl*J?j b j y*& ^ -b 

4jl L»l 4j Si Ltjy*Ji (J*^->- 4k^ks- ^gip ^ji ji ^y y . ^ L$yrJ Uyii 

.%» jUl f!ji Js- ^yj 

J> LTi t J! V j^-A' <-^jy » Us^k^- ^yyL* ^y- tyo'f: ^ 

* Gy*L~* o jy .y^k-I *^Lkl u)L£^ 1^1 k 44 yZ [ y^o Lc, 4 ^^j>- 

jbi ciiliJl iyb J\ olj-HJl o jy yi ^ .Zeitschrift fur Physik J,! 

y~<3.i c^LiaI JL*- coL>-LjL* cv_^-*-« i_j_j 1 ~jL 4IP yiil u_-j yJl £-jyybis yL«> 

!jk£ 4*^/3 1 -X»j LJb yyJuk ^Jjl . 0 yl s-lixsV AjIjlJI ^ ^1 y* 

. yz- ^> x-^ c_J j *^f ^ ^ ^-L>- l-\j ^ j»vj^>Lfe ^J-ojP 0^ J <bb obj 

JJ ^*kw-pi 4 jI^J yj>- r- joyl* _ / kil cy^rLfo^" ^ 4 j y?- jy ^lil 4 jSf j 
l^jl^-->4 t‘->) 4 jL^ 4JT.^>- U».j . \_Jl; jy 

^Ijf 4 juaJ ysyjy>- ^ 4i^LdL« yl/ JIT .SiUtai^ iij^kj 4 J Jls \S^Jt> 

^ y\^ ji jS' t^jyyL* 1 £4 4ji ^Ja "> . Jj")jy>Jyt y ^yyL* ^Ip ijy>- 

ZJ-!^ (J^ 5 y^- 4, l*A»r y*iJ>! IJL* y Lyi ^Jk—^ 

.4^l^i^ L* y>\ J>J Jij ^ 0 jl^il ^ 

^ ^ip (J>cJJ T.i <i^«j jjLfc Iwij 

Jkyj>- aLLIS^ ^Lo^nJI ^Jbaj^ oli^>bJl ^Jp bjv^>- ^2-^Jj 2j^laj-ll ^_$Jl 
. o^Ajjub-i oJijfc jpi \jjk 1 Jjfe * Aia_>-ty'-o-ii aJuIjl^ . >.^aH \w\_Ai 
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43 yu* 5y LoP jPj $0 C-jL). iSJ*- jy^-jU aJjL^- 

. oj Si\ Lgj ^al^tj ^l]| 43\ .l?il ^ajLs^ji-l _ Lfclp jl j J ^LjrfL 

^ 4jj , jy~* . I.i^p 7 Lsl^ j& ^ ^-y^jLfc C^>eJ l) 1 ^ C4jjjJl 4 _Lw«LJ2-a ^ 

^pljij ^ l-I-A ^^wwJ , y"& ©^.A,^ - 4 Ifl a * —J 4»s^^J 1 ^m>4 ^ L >*0 I ^*^p L_^ .A^X-O 

j 4jjiiJ j L-L^l cu>«JI jtS*" .jUl* 4 c^Uj JxJl jl c^IjiJ 

. LaJli Jb 4lwS»l *Lj Lj J3 4jJ 2 J ^J,l ^‘-'^ a l \<-L& l) 15" lil L» Jl J*Jl .p^Jl l5s-Jli>w4 

^juJjLa 0 ^$3 oj C fL)j3 ^ Lp £-jL^ Jl*j Lgj c1~xj *i!L^j J 

Lo-xjl« c^oLJ-i 4 >i^j j joic de vivre ©Aj jj>- aj>x_a 1 j 

, ^AJL jl y^\ i£y>-\ 0 p* 0^~*VLj A_aJ ... J*Vt; 

di JLflJ . Laic 1 olr^- 4_1_*_$ ^ J (jLS" C jwiill JL^>rJi (^^CLJLLj! <^1 j 

L^3 O^AJL*j J . 0 j\jT A^-AyoS 4 ./g.) ^-v^J A_aJ 4 J jj-dJ 

".(Mi t U! ut) 


. JxJl iSCjlSw Js 

4jI JLaj sidi Aaj C/^y- 


S" /^j>- 4jTp>- i—ij3^ w\i COj^-JU Aj>- J.P C^jyJjUfc 

*1 A_aJ c(JL>- tf\ Jpj .A^*j j-Lv^ Ai Jl■>> jH Jxj ^ 




(t»ji ^ Uk ^ $ ) 
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jCJjLil (3—-Jl 


AdS” ^ ajlj& tL^apI t 1924 y 

Louis] ( _ s L>r_j_/. 3-3 3 jJ J-* J.I ji5" .aijyS'j SilL-j jf- Jl 

^ ji-Xi ^ tl^lp 5 3 * ^-SLJl tfde Broglie 

jy. Sjv> 1 .iLi-Ii i _ __-1 » ;Vjl ^^LLp- »_;--; 

tijLlj^Jl I j a/2 p ji -Ulj ObT • Oh jy^+S' 4^j^ J^r j bw«JyJ 

Oj\^J ^*1 AjwO OlS" 4j\ jdr , ll^ba jlo ^5* 0^cJjbJl ji wi3j 

OLauJ AjcJi'Vb J-Qj 4^wOj j>» A-o-vw»l 4 OH^ (5w ^ 

a_j>- 1 y_p ^* 0 ^*^b« . Lklp A«0 4—P^ i-L^ ^ jJ ^a c jwP ^-*-*<bJl O^aJI 

.|t-L*Jl A^Jj.} J^l5li 4x3^ 4C^Uj ^bci^l ^jp 


L { J>^L*yd\ ^\J.y^ dJLin^ aJj>-Jj ^*_v 5 >Sn 4 ^(J*^b>- 

. 4 J«AjUhJl 4 ~>-jJ .1 4 j^ iilL] aOx»^l !1 A-ow-aJ| ^_L*J b^wJ>~ 

(j>3Jl JL>- jil jl L*J\ ^l^Jb |i . ^*}biO f j JaJ' ^^ j-g A» /^P A-2>-1 /^a 

^a aJL^-P^I jt£ AjI jO- 4dj-b2_Sl ^ j^Jl (JrjLfc ^Ul i3j^l 

. Jj>-\ Jb ^lp j^^-i ^ j j)k > a 


Qjj^& (*t II j^a JOX. O^* lij .yJjl 0y!X3 aJ d^;p 41923 ^lp Aj yj 
Jil \ 4 L g ^ *^ aJ^P- 0^ 2J . 2b-b_«J b)^ 4 0->ba 

^jpJ>\*<2S>- ^jX2JU oy^w-sjbl ytJ biajl y>y *Vi 4 oba-w^yi ^*^4 jLli 4 

^oOr^il 



4_*J 
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oJupli C—*-o->r 4P jO L(jj5sJ 4 -LOj Aj>yj>- ^1>-.Xpi 1 aJI>k_P ^ 

t a5"^Lvot^Lj 4-lL n ill E = mc2 a^-OJl 

J 4>- jAl (J jl? 0/V. 43^Ap Luilal* Jj-w-JL* j j ./3 i JjytU /y 4>*_^-l sAjfci 41CN^» JjJ j 

.jvsiil 4>- jii j ji? d-JllT c^^vO ,+_>..■ 01A" OA5" ,2j^ywj ii^>o ^j^>- 

J-* ?Aj 4*w2 3J *: 'A^fc jlS* J^> . 

4j ^jfijJ .-» ^ 3 U *^A-OiLa ^1 <jVJ V4?7 jAb 4^-00 ij jJl^' ^Lj 4JLJ0>- 

•fciV ^Ap jipj L^p lip J>: 3ji ^ aJ^o gP J> 

J^L> t .^0^1 viJJjjJl ^ aljj <JjJ-Xj C^AJl Oj/^J^fl ^ cAjLL^o- j 

_ di-LA! Jjju ^AJl Ojj^A^fi la.*,^- 01 i_ Js—1 Jij .^JlaJl la 4^- jAl 

4_>- J jb OL*_0? <_£ jL~J _ jS\ 0 Jh3 ^J-pl Alilis j jSsj ^AJlj 

JjSvJb^ c^>*jll jjlaJl i_2L*_0al 4J*}b OjliJl ^Jla}\ ^ 4j!jj^ aJ\j>- <_£jL-~j Lo-J 

, W..^,i ^ jij j^j 


l$J ^Al c^b Aj AOl ^jll^j 0b©^Ji j j ooLo-c-bJ j A^UVi jjJl 01 0*0” lAUr 

>t_s^ a^AJ 4^-bAl 0|A c ^Jl jb , -_ -- j ^wLp 


Or- 


i 3Aail AjI^J ^ Jl*j jl A^aj^5\Al .OAOOl b-jj£- _^Lj 4^j>- jil 0jj^J]Vl Jl 

. AjAjAII Or 4 yz-t' j 0) 1 


I* L^jS . 1923 y ^ i j *>j ^ 0^3 ^ 

i]L* jl5" caJL-j ^ ^ 0 °^ f- uy*- -Aiu lIU^j&l 

tiiaL^Jl J Cj*^ ^C-’L^rji.l a 7 ^* 01 aJLaJ ,jOj>- Jj«j Jj 
aj^^-5 ^ 2-05s-jj3l '-j i .t^_>o U J^> I 4-JL*j>- L^jI L^S* 
Jj >0 J-“j^ ‘OJJo ^s- . <_5^ s_j ;j,j L* jl jl 

Olj Alg ; .-'-?l jl^oSfO ^ti>i l _ 5 ^"J^r! L ^- 1 0*>"-P 4a>»-j 

, ( *_ 2 >jl 1 | iJb Ji ■ ) 1 ..>>ll jl Jli J^j .bO-islj <l»Ss^- jlS” .3jJUgJ\ 
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jT-UJl J—Jl r-Jj 


-L>-l V 4jl j\S- 


jL-i3l ,jjy^L*il (J,jj JJL*j j>s1 tl892 jJj b'Sf 

yr j> - OUJuJl fb^J - Knabenpysik jjib' jj jjl 
c[Erwin Schrodinger] Lyl Aj_a iL. yfl #L £y\ ^TLa\ 

jJ^r] c_3*>L*l oil cLa 2UL^Iftj Ul'y^i aj A^P °7^V tl887 ftp L-i y ^ j!k\ 

f • ^r 5 h,.*j ay~Li AjL* ^ ^jilp JJm t<U jI JLs»-j kJ^j! 0^ .^jvjjLwwJTj 

Ll*3 A^a^A^a vJI^jLS^ l ^ I ^x J jjlJ J^ _Lj ^^^ 

0 j-li ^-1>- . Lftlls*-^ AjLS^ A>»1 _ cL —j AJLj y ^lp d-~$jOl . jvP 0^jjjl AjL^J 

La j-IjQj ^2JU tAjLilj-5l abL>t-^vJ yp (,Aj jjltil a^j-dl 

. a_>r_*j21 jJl A_JJfcdJl Aj I jAaj <3 j£" 


. OLa^JjL>xij! y^a ^jLI j^j c 1906 cJij y- y t Ly a_jt»L>tj yr-^jy jyJ' 

y CA~3 I^U A~^j_La jisi . aJ'-LJT. jlij iJjljca wLg_*i> ty jJ-l J*>U- Jju 
yL_^[l aJj» jlif oSj y* y o>L» c[Fritz Hasenohrl] Jyyjl* 
t ^I .o.. T ... < jI jl -l*J .£cJ^a y a^vljjJj AlL)~La yl*J ^jJ yjl 4^-wJ^Jl 

.4j cypj Aiyl al1920 jj-> i4jLjjy^p y yl?L*Jl ^jL>tiJi 

jV ^ 4ji y^P (. A-I-j y ^JlP ^*>Ul %-b tL^Jp -LoJjjc! 

oicl^ J c o^LaIi ^ - f.L^o o , ^Li ^jA (jL*il?l aj*^Lt; Jjj ajL^jJI .Oyji ^p 

.^^a S^lj y!l 


aL^I ^ j y yr^jT^ 1 1921 y 

Cd^Ljj^sJ^fl Aj y VLoP^ jy-J cl)LS" iCJjJl 2J-S^ iji,<yji-\ wLxj Lu3 y* 
a5"j^l> jLijjlj ca^i^lj cA^L^aJi 1 )^Ljc<Jl! 4jj jJl ^ojLmaJ^Ij 
tjl-JP^I llV*^ <JL<kpV^ 0-L& O-J15" _ a^alxil 4_ ?r w^J^ 3 tA^j j 1 jdI 

COjv^La^a ^|S”LlP. ^1P Ajl ^-Pj^ .A^sldall ,-tdp ^ * A 

jy ojj y tO>Ldl a j-aj . La ^*xJ ^*-Ld- aj L)Li 
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|»JlP y* ^ jOl \ jjt> ij\ jJli Jla! . J^\ viJJLd ,^jA J_A_Aj C-ALj j. o-^ 

yy 0jvjT A>-j.S Ajc* AjI j _ jl lS«Lsi LoiT _ tb^uaJl ^1,1 ^*JUj V jl^aj^l 

. \j& j^£ /^So*. 00- , «-X4- ^ c^-***lj aOj LaJl |*.Xp 


oUjjj Jj jU S^IpI J^>- jLO-Vl c^lJu 01 L* 

cLg-Jj ^*^1>- jli" ajA> t_jiS ji ^4oJa>-V L ^>- co jAI^a oi>y Lg-a.s ^jj 
c40 Jn_>- ^ .A^-jjJ f-^j-Jl Axv ^ ..4 aJL^Isj C^>«-li (, Ii j\j»\S' jl j»\-P O>j*io 
c_-^-JLv^V^ APjb AAjjlaj ^JLj jjZ* 015" cA j jiijJl j^ 0*j-o-1* ^Jl>-c£^ 

AjI 0^SsJ aAp oiJj5j ^A-LJI ^1 ^-Aj^] aj L?l;?>xjC. .A-j^Ij^J l 

■ Aj^ laj j j-LaIIj 01 <~+>r jZj 


,aj^» aOoO- 


^ aj y^aS\ a-j^ 10 o-LpliJl ^ 015" Or*- 11925 ^ 

cj ^ O^jJl j aJuwbiO Al)^laj <J 0 k 0 J 1 ^>tJ 

^1^31 ^1 A_J ^tll tAj^j^SsJ^fl ^L>-l£^ oi>j->» ^ L*~*» y* Lt>o ^4-^ 

<* ( 

^P Ojl—P L^jlj CO -X>- ^S'j cl$^J^| 4 jL-0o- C^Lo-w-s‘ “ • • • ■ 1 


• <_S^LU ^ l*JI ^ Jjii 4jJj lA* C_~^U . ^J*~**y a j_a (J U>Jk O’Lii 

C^JajilSl i—)Jr c^*" t^iliaJ) f^r’' lOLaA^i-l oij^ 1 'j^ L* 

LiUr oLo—.-»> “^~^>«j La o!5” lii .oV^is-Vl oJl* JjU J5”j c^JLiUlj 

Jl ./ai^l Uj«-vj Jlis c2.^v^j-» J ol>J-^ Lo>«i2-» 


olJ^- L 5 -)* CjI>-j^ 1 Jt_jp J^p jlj^JL^b jl5” Laj^p 

^jjlj cj~ax—J.! ol?-y cL» J ^~ e “^® C-J 15 " lil .^j jjj ^ b V J^J 

iflj ji L^jl A^cJ>- Aj ^U 1^-4^ 0! ? jt-^4 

dOjb A^l* 0-^ cJ_4-* ^ • U-4^. A^j^—o a£]^>«Jj 0^j , ^^il-j OH 

aJV^ c4l5" lij 1-Lfc caOL^aJI jl cL^lSsO- ^A>»j 0>^p V j coi> 

cA^JsLj^j ol>jll ^A^a^OtLil A :; Sl^ ,, !>l^Jl A_>“jil C->15"yi-l J5*" ^1 A^..wj 
C-jOjaijj jjl c-^jjl AOlj aJ^IaII iflj y - X.J Ja.^sll Ol> ^il c vll>>lla.*>tl.l C->\->7 ^ 
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QJj 


^ |jut> 2lL-A Ajl jjP . i—pJbJiii aJjc>«j L$-1 J| jotl5\ y\ 9jjjJL 

CJLT L* jJj <UAji>- ol?7 y> jl LgJl (JL^-I .(_jW Jji (£5 CpIs^ y* aJIs- 

jil SS” jJ~\ 0 J>j JA l&Juy4 ji LgJLp f 0 J>j 

^J±a\j APs^jJ y^A j£-SyjSi j y>- i 1925 ^lp ( j- 4 ■I’^A-il J-P A,llaP (J"5ls- 

^tjjllJl lai.s*j jl SLls- S-st_»<s (l^o^ _jili l -r J J* ^ ^Sfl ^^yut; 

* 11 * * •* ^ 
^3 y>~\jL* O^*-^ 4jL>*j fLo-Lp wij>-1 4jtv^J L« fLjiJ . ^ •»■ **\ 

- <up OLS** L• (Oy^.jV^ OLf (_£ jJ!) j t <jL>- 

^iJLij cJl5* 4 £-il j ^) ,2jjj-s^> *2j jlaj L J^rjy. (S^ L / ,w ^ > “ 4~>* 

L^-il ^-p j 4 oL^- Igj o-La>- 

- (^ A :^& t.,r-^*-“11 o*A^>* 

o 

.JiUall SJl.2 ^jJ A-j y>di ^jaljj J^lp a^Jx>«j V^r aJpIjca C—iL^sj 

A*Jl^ Islil ^ ^jA ^Ap Sjplxi^ ^JajD coj-Ul ^ip Cjy~ 

SJij^laj ^jU S**_j-«^ll vjujIS" ,L» aiJU Sills ^ ojjJl Lgj-* JS” cSjlS”Lv 

JsjUol tojJJl ^UisjV cJ^k^s ^Lp Jj-^>JJ .^ys^4 ^^Ip S-5w*<*>15" c^Jj 

_ SJL jiaJl ^ j a. ,ti\) jJJ-l *5^ ‘Oir^U }& <• j£-‘JJ*‘ 

Sii J,l aJjUw V t Js^^iii I jjb m ^y^~ (3^ i 2JJ5J li*5lj>- 

j! jjj Jjl! .SillaJl ^ IjJlS Lgj^ J5" jjs»o ts^.fl.:.,~U o’)L5s-iJl ^ S^aLl« 

Q. ;*■« jU5” y CjU Jb jjl l yA <UaLlL 4 Aii y^~ ij J • ^ lv* jaP 

• u Cr > r‘ u/ ^y* cy 

tJ,J 1926 aIp <Uj£*j ^zJl oJjJjJI AjLsxjI JL^-1 ^ j^Syjii ^il ^4 Jujail 

l _jlp "V tjSfc’l J,J ^-S^J ( j^4 J_ptJl t<~4j^SOl SJjjiJl 015^4^1; oV' g?J Ail 

•>-^(i! i^r* J-* i_k y^ js*“ 

. 4.L. — .L..r4 4jj ^iaj ap^t^ Lj ^A-* a>- jJ.1 jl*j 



4_jj j}>\ 1-L-a 
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jt aJ^Aj L^JLp L a!L*jwj . ^“-LaJl ?r g 1>1 

4ilJflL^I ^1 jju*!>bj ^rwtsJjl . AJLii>- Aj j JLju £^LLj jJL>xJ 0 ■» 

La JuL C- 1 J-*rl vibb ■* aJ *>L\i Lj£-3jj& ^1 <Lj\ j J^JLJUj \^jS . jJ ^1 
ol^-'Vl ^ ju-j c—5LT jj jj ^jujjLb 4_fljjL \j*jsjl# c—iS" La j jJ ... \_i-^>L>“ 

jJ-L> ^ 1-b ijSo& jl coL>«3 ^UajJl JJxl-j -LaJ , 1 la j M 


C Lj Lj^Lj jL —j j JJJ ^jbjjLfc 4J2 j^ laj 4 jL^ 5 J La jlS^ JjLa1\ ^ 

* 

19 ^ J* ^jojjLa ,»LgJl 2jb>tP J* tl^Pjj 

AjllSn ^ 2 - 4 j (J^LaJI J^L>tj c-JjJl jJJS iJ^ l£^ < jj^ ^j^S'La jLT 

^Loj>-i j|^j^-^L^ jlkjiJl ^JjLlw^j (,^*ii ^ jy> jj\jti Lw-^>- La^IjI 
^- 1 >- cl) J-L> J I^jL Aj j y.^2 £L a ^mwL>- ji La j . A^LlV' aJL A-JCo_^-l Aj-LaP 

/jA jjtLa ^ j3 ^1 ^ g^?' . j LCl aJ> 7 jli AjJL^iAJ 4 j ^jJL £7 jO Jjljfc jlS^ La j\ 
aip LlJj jyJjij Ajl L)j^j ^5"jL -Lai .O’lijg..^ll ^l >7 ^--^b ^ jt* L^ 

jJJi .Al^tJ olw^Lj ji Lp jj^j Ji ^ C_P^J Jl j La jis" ^y^P- CJ-i^L**> J_La 

. LJLq^p LxiJ L^_l* j3 a L^“i 


JLpI ^3 j.q.-,s2 11 _/>^r . o-Lo.pl j l-3 ySL*^& ^ APjt-o^^- A3 

Ol)L^> ^Lp ^jJ j Jj L^^““ * ‘Lo-IilLa Aaj ^iaj oli jjL-ail a] ji-Laj ^p^>slJ A-) L_P- 

4 A^J jA APj-o 3^- JlX-i ^ C jVi Lo^ 3 cJiLi^ ^>J 

^ «• ^1 aJsj ij! ^ j^’J i_r* J lU ^ ^°Y L W > - 

A>-^ J—’IS*' L^I-L>sJL^I ^ r~~ jo^jL^ jS^ ^—>^^vaJl O-Lpli ji ^^Li-I 

. J-^>\j Jh ^jA oLilLa 4 _l>wJ ASj ^Jiii 0>li jj..^U» A_v^li\ jLail O-Lpli Ij - Ja ii 

OjvA-J jiff -LaJ .J*JJ1 iJjfc> (^ 4 J^“i 4J>JgtgiJ 

. ^1 AjL>-^yi o^li (_£Jt!i j-^ OL^Jl f.Lj-jJi ^ < _sljji 

# f # ^ c -— 

^Lftib j **XAa C*>U^i ^ _pr LJL-s^L ^jl Oj^L Lp j$ ji j*Vi j j j*. ii^'V 

jlbali C^J^a-^»L& ^jA La^li jlS - C^jJl ^i^y. 4 ^ aIs^- ^ 
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O' j>P .OV' ^&i 7C y^o \ ba 1 agI:*j A^bzjbb '^bi^-a Jc>-^ 3 i^L^oaj 

£-! yA dijt p-Lp' . 4-phV AjL ^iaj y>r^A Jj £4jbt_pJ fA-bJ ^jP ^*0x3 ^-J>«_?xJ i jjJ 

^jJ [*b->' j^p] b' 0j^> ~b bo-*3 t o-ba.*!'j aLA\ [bJ'jj„,<all] bdObs-J^Jb 
1 J^L*> , 4jwb>xJ.i ^*\-P A^-J-ib ji\ L> jlsJj ^b^u2_!l Jjljfc> jl^^l 3b~3j ^ VJ 

. 0»bji^ail bv-JlSv-JT.^OU boP i t—i ^JJ! ^yi!l ji bd' , j_JLlsO 


?r ^ illiA .<u£jP ^ bb Jl o wX^<kJj 4 j y>%^ y^Jo ^ jjj jl jS* 

J—b J* *}b*b Ijy^J [Pascual Jordan] oJpL~^ a~>^ jj>\ 

a !>-j /jA JbbJl j*li viJJ-i -bu . oli j yi- Ajj y*a\\ AJtd' ^ ^ jb jjbfc> 

Oj^ Jl j^baji Pfadfinder ^U> ^ a5Uj £> bfeli; 

^jJLb'“}bJl JU-Jl c^>o -Dreimanner-arbeit-i yu^a I UJ Obj 

jlu^Vb y^Jj Jj ^jbjjbfc O' j^Pjj .Ig »>.*jjj obji*,<aU bx-JlSw» >a;T Js^ij 

. J^J AjL-L^? <Lj j ji i 0 J^»-cIajJJ aJ wi-i ^jb^JjJl 0^J^a 

C4I>t_Jl O^b-b^bj-5b Ay-jA bfcJj^-j jj\ t CPli jjL/ 2-1' l5\-JlS^a A.wo—-0) A^iJL' i 

. J2J' ^j-P p_£j wL^j Jij tbj^jiS' tboJlP AjjJb V ^ 


^b^L^^Vb 0 j_pLi_a 4j Lj>- aLJ^ Ojy> (jb" . l_LA Jw\jv- <U^j 

0^jy>r O-’baL^wlj 4jbal_^—b (jbi t ^jA ^|-J.j2ljl 


j ll Cj^~ ^ Ob* Ob pL* ^XaJ . L^-LP 

<La j^Jtii OJjLaJi j%->t>- /j& ^J^*rLp <L~JL> c^3 j}\ ^ I Jj Aj\ yS' i y&> ba L-3 yu 0^ 

O' *yi c jJLipl bo-,3 cAj^ iaOb ^-> O' *V b^Jl .£- Lfj ^li 

^b?b^Jl Jlo-pl j>P bU“ o^Uip O^j4-_>e^? ^li 

<UkJ* jJwL ^ jv^*dl <LJb j-C.^-jLLj ji aJV *0j_^J Ob' 

Apljdl ^ ^bp Ob* ^ joJjbfc> 0J aJj 3 O' . Oj^3*-l 4-> 

^ip 433bsi2-a j^p] AjLpbv? A!)yjp aJj! ji bp 3Ob" b>> A_bwa j ij! ^j^o-b^j 

. [bo,bp o^Ss3 
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c-bojp i^Ujjf ^ iSbj )a£- i (. ja\ ^jA ^j^j j 

"3bba i jlj 10 Lb>bjil Js IJj-Ip^ Ip ji IjaLcj j! ^ $A(- jjyJ b-aJ .tb^jjjl 

^n-’r jl jl ^ iSbjlSb^ cJUT . Ibib^J oliji..,all..jdif L» , ^ bJ-!i ( jp 

• bjj-^ IjbUl juS -b>- j_^l O-b <L-uij C-4 jJl ^ jA -b?- (J.I 4Julx> tOli yua ll 

£jl j Jibbo C~*Pb^Jlj t U a la ;.* Uo_L* LgJI A-bs>b_,Jl tbj-jjJI tLJp j*Pj JlaJ 
^'■ - i L* ,_^Jj i-b*p- 1*1* Aj jlaj L^j C — ~ bj l ^xll «jo>J*l blJaiil 

?L^j aIjuii o 1 

jj^j tU~>«J -b*j C—ilbl ^xJl jpbill is*}U>-l aJL>- O^aI~jI 

ibr* j^l-® 1 l5bjlSb^ 3LLj ^ aJUJI a-o. gll i^*ii ij_yb J—*j (J,| >_iS* ibbj 

A-ajAjjj-jaJl AjjjJjl! U*>ws j}i ^ JsLo^Jl 

‘ J-^ iSj^ J* ^j\ £jbjjlA jy^s -baj tb* ijH ^ , "^jbj-jiJl Ia jAjj^- .jP 

r* br^J^J br^W^.^ br* sr^ ^j-*-b Oj" 11 >Lp aJI L_j£b 

U)V UjLp c^a 5” 131 .fb^iJl jy»-b Jjl>b V bJl blj-U bJ->f i_ ij "V . b»Lc 

4«.Up Up ^Jaj V IUa js j blj^ j^p- .ULs^ 0^^-> -bai caUj^aJI ^ Jboil jl 

. -b.bp>j CjI" jl C—’I 

^laAl**-l ^Ua^-1 J^A JA Jai ^ tJ^aJl 15 a ja jib 

by’rjj-b^l Ja^la>- ^ jib Ai^J^v ^jbaiUl ^ LgioIaP oli jjLaII l^Jl^j^ 

. I a..**.ll A^ijJT ^»ljjb^b ol sJP jjj Aj A^iJ c^jbJl _ 2_sLiiil 

(jl AALA«j Aj^ 3 AlAjj tAlpljj ^p <_abbSb *>U*P (bjA clAbl—^*- oJlS" 

tAPjj ^ U-b^ji ^jJjjIa i_*iS” Ij5bfc .A_bsb^j AjjJJ^i ^j5b jl c^li jjLplLI 

Jb ‘»-b“bl-' b^JJ-b^ll ^-b>- is'' Jl bll Jyl bV Aj^U- C—J" 

. Lgj Lg_» JA^-1 AP^*bl ^1 
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jC^J' 


* u S' — 

i t>y jJl 4 j dJLis -Lai jJ ,jj oUl i^S. (1 <• p»-l ^y>sO» o'* 

Jli 151 lod <^ J> ~- cS, ~ji>j j-->11 L$1 j l$ljr. jJ-ojij j^pjJIj ^ 

. (JV*A"oVI 4*jll» f j£- 


-llljJ-i (J_^j 4j5" j_jjl _■.;-; 1925 jv*j^ ilUj^l -Ujil oA> 

JjLSj ,i iJlyp 01 jJ-j .^Ojyo-S" ^ jyws i\jjJ (lip t[Paul Dirac] 

.illlA alii lLpo t _jlp ^-Usl 4^5\J S" (_^l Oj^>-S r l 4jjLj ^ 

t|»50l lSCjl^-1 j»^>«J.I jJl Ojj .<gT; r" _p- _J ^yUjjLfc ill^J-S t Pjlv-l 

(*“*■* il^"j (_/ O'*-*- 1 ■ 4 -'~U 1 ' °l"'Pl 0 ]J tO-Sj^>-J ij JJJ 0-CpI LC, 4 ....til 

^yjl lOjOaJl o-LpLoJ JilC |iij UUalij *}Ulp ^S" 4_5A~*'0l5'Jl iS^Jl^Lil 0l5"jl 

j 4-ill ji$ - ->I 4-3^ a .a 404 jv^Lp ill_LA d- jIS" . L^jd>*dO 

. 4j^jlj 


0_j5v; 01 I^OS" OJj_A^ S ii jjP .OJJi ijy i-plji L-LJ ilU* 01 j-d 

^ Olli Olj oyiloi o^i-Uljj oy^O l^Jl!x~« J^dio 0l$A»^li 

illjjj lA j>P iolij>a./all 0^ ^l" 0 -!*!! 015" tjbl-l 4» ; ..ia; ^ 

.^■p^l^pj5" ^ 4_ailjlO K’j-'J p5"l d~p c5-U' tjjpV i 


151 Up O^A^l—jj 4 j^*>UI is>Ui^S/l o0j& ^UJp 015" c^USfl ^ 

t__» Up .Lg-<^i l^-Jl^Li U—3> ^Ul l5 1p jj>l5 jp j-4 ilUa 015" 

^lp 4jlib <i O0V*" _A>1 5T* ^1^1*'* “9 Cl.■ 1. aT.vl <^JL!l ^ 

' i^jU.1 ^^jJI s' aJ-sI*«* j c^vA"! s' DLf sJU- dJl5" -UJ . 1926 

S> <ci y> S' OOlp^l s Urp" 4_—oiJ “Uv! 1 .tU-luJl 

l^->«-*Ua --—j o^i-vs ,1 0] C-i> Jutl t Q" tidlij; a ..i^ll l^-jl^^* 

. IJl>- L*«j jJ, oij ^gJl tSjbcdl 4 j^Jt' 
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JJLipI JjjJ ,<Lj>p^L 1 <L*JJL b' ^33' £jLl!' j>-*) 1\ j-fo 03j> y^ I 

oV' -bll . O-J^ y>*-j ,^1p oJJbc* Jj>» olijiyflil iS'LjlS'w* o' 

."b3o^ 

4*. ...gl ^tjjjiJl ^^-wj>t 3 j* .<j3ib ^5*1 g^I^t*' o' j^p 

4^LlC. La Li!' ,^1 !' ojv?L>*JJ OwAj>- 1 ^uJl ^Jj ^S*Jl lSs_jL^_w« ^y 

OlS" bOr*“ t y$ S^ 4lpbi> o' o^3" j^7~>Jy 1 *-b>0^ t1933 ^Lp y o y\j>r 

iSolSli' J0--O ^ y j 3 Lai I ^ L3U*i ^ytj Jl5 c^>- jl*' 4lj.}bcA o'Jc>cO' ^ JL^_>*j 

V'jCOiJl 


4x^>tA' d^L>- jL\ ^y* 4_>s y>- ; jj o^jot^g ,^^13 j o^5 ^ ^ m- 3 ^ w -~^r' ol ^jbp 3T* 

■ ^>^>ry 0 <-y J^" J y>H ^j .J-aL* 

>U yS 2jS ^jLjb o j^> tL^-j f^liuaj! V <.y^- A 1 ■ * iJU-* 0 ^Ssj 

•>' £0 J ry» 4a-3^» O V ^Jj t<0* y£ O I Jjli jjLjls O ^Kj 


(.^3 


„<aa :a ol 


o' 1^}“^ '-Lo» ^Jj C Cj^ ^r*^'“‘ -<a '3 a yA |*^Ju ^ 

\^y\^l <L*>-^3*' 4u j j ,^3 ^tj^' 1926 ^Lp Or* ^3^ • a 3| ^Qao i 
^ Lw V' J AjOJIj OjbjJ s^> y» yS o' -Ou C^tJ^-ya ^ ^jOjjbb OlS" .^_$0l 

Lf>' tO»L>-ji,l lS^jl^-*-« 4_^J_0 j (jjJl ^lxkxll ^^3' SjJA J . I. .AtO i)j£i ^1 

Jl3j C^X-^jV' 4j' ^P . <U^jf J' 0>bL^3“! 0-3> 

s-bj,*0.11 jl 'ij cJtL**o OjoJ . oLjg'jLpV' Or^ ^-^ 2ji 3 ^jvabM ^vj /^a 0^-5 J 

jOa 1' jjblJ' j' y^a j J^£j\ J->V' v_JL$^ C<b5" 4l ..rgTa 4_jb tc^sOJ o' 

0 j y& b t J .,rg 1' O' 1^^' ®y^Lw« JlaI yl 2^'Ojl b^Jlp' ^vjdil' C)yiy wUp 

. LaOjOP- /^^Lc_ 4 L.rg 0 Ia ^ y>- 

Jr*i jt 4 j' V L^3J' tb^ ^-hJ 4 jIpO*vI JjboJl IJLa jUl 

. o' j-O 0*)LX; 41^ J^5>1 j^P 4pli^ ^ ^7 JjLa ob Sj 
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f.dill j~Jl 


^AjIS j^l^Jl tj* t J>^i ol J-i u)? C^jyjjLk £3u Lo- 3j 

frl ^ *c~$iSl -*S iSLjlSL^ jl ^Js* p-6-® 

^i)i w^L^>- 0^ aJJ ^U-a* t^cJl o>ljjLaJl ^p 

•V*^'J**- JAjs^/s 

~Lju J aj i—-iS" JjLS . JlLjjjL-j jk5v-JlJi cljljj t ApLw» 

4j jr(J-^r L^---> tw-Jj A-^>-I^LjLs^II 0^ y& ^pLifljl 0] (J^aj 

. <U^L^Sf^ A*-4 y<*^^^ <U^eJ>-Sn ^>- ^jr* y^-i V 1 ~L& Cc_^L>tP^[\j 0 jJ«A^>- 

(i (*-^' (T^yJil* ^'P' ^ 

^Jjl>- ^A^2,1-1 L^\-jL^-w« ^_)y C-3 ^ 4pL—s^ ^3 . l_^j^i-^l ^^ip 

jjJj - Lgj jij AjjJJl oV^>tlJl J* - jv^Ll^Jl 4j>-ijv? £- ^yJjLb 

. A^i>L*Jl <*_JlL>- 4^*^-~J>*_Il yS' 4.0 y>]\ aS" y>- ^ C(j>^5 "jA 

L .^nXaJI 0-SL*X*^l cl^L>- y* ^jA ■/? flJl OLT wA_SJ 

C-w'1-^" <JL- , L>- y^\ 0*Aj& jl 0^“ J C4—I>tl]| oL>^-oJJ y^*f 4 

lSCjlSw» 0| . Oyv^L-* <JL jis2J aL li /j^Kj ^ JwLj \_o-s 3 cl^Lo (jti t A-^Lv^l 

0jjfcj t4j J&U Aj 2j^-4 ^1 4 jA-^- oiT /^a 0>L>-^ll 

.jV^Jl iS^'lSv^a ^j^^-jui] C^jVJjL^ /^Lj L® 


JjLp! Lo-3 cJLjij wL>- a 11 ^ a Aj^J hUaJl j *-^ , l- > r y* aI^Lv-j 

_?jy 0^ \y ~ * *J> - 1^1 |» ^ djl 0 ^P-Xj^«j Lcj c-L^-Jjil c-L^Jp^ 

aS*” ol (J i j\_jl*>»I i_y^~ j > J^_^ 5 <y^^” f* ^^ ^j%p . Aa^-wwj^\S^ ^ .>dJ o^L^vj! J^Lzo 




(J i^ja3\ 



^1 Jjl *i 
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-Lai <JjL>-^il L>l ,<Jljtij * . /»t I lSljl5\_4 

OlfT ttbjSfl ^ j5" C-jLS" <_£olj^s>l <uJ .^jjjj 

[^rUJl U^-r^j] (^jV' d>Li ji d^->"%. 

£-Lj -S^S” L»-i 4^^-^oji-l £-^jJj J_5^ cil-j»>jl -13 (jw~)S ots" ,|_^J^J 
J y>~ Jal»- ilLai ^JLi LiUa . L*L*i JLaJ 

<U^>-aV| jg l ?-Ls<2-« yaS -j cL ^J&Qi ^Ja^UlLl j*-S0l lSLjl$w« 

^ ^ J- 4 "^ ji U^-lS” ^j JJj> t5j^kJl Igj .Jai- aJ6 

£JJ Jl *-r J ^ ‘gr 1 


(.jUm^S"! cl926 4 Jj_^_o-o 3 -Lj ^-4 i^J\->- 4 -oj 

t—illfill 4 jL^j ^3 ll~J d^li jdygll iSLjtiL* j cHjL>- jjj iS'LjlS'w® (jl ^3-0 
jA$\ ^3lj ^ bjlS" 4 jJ* U? ^2jUj aJlp jljJLj U ^_Pj . j/uilii£ 

^1 ^JN-C 4 jl y3l>-lj . Cl—^V (jyiil^- jfVJ j ^ Jj\ g ) 4 j^J g.:li 

L* ^)«-X3 C Lft jj Q :f2 11 ^•Ai*'! <—*> L_~_>- ,^3 ^jCi Lp^- J^4 

4j^Lsc« ^-Lwwo j! ,J_p Ij^l5 c^w-LlII c^L-<xSl!l ^1 p (i:W tc^li jjL^II j>>- 
4JL-J I w\j]J ^3lfNJlJl Ijjfc L^ i T I ,_^3 1-A^«>-^ ^ 

0 jLx» J-Lj U>-^ ^ ji ^ ^ jt-^J c0^j^>- J! LgJ <ju^j 4JL^»J ^ t J* 
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Physical J* Lg—.-ii o j$> c^JJlL olli Jjoj c^OdJ 3_LULi' Jg ^jLs<ail 

J,lli jizi* t[Carl Eckart] oojlixjl JjlfT y t Review 

California Institute] ^ j j^S" J -$ J *-* ^ »-*-£•' j -y ^ 

.[of Technology 


jl j»^Jl jp«jjjy. ^sisb^J' ^gip 0~Ub o' jvP 

U>>Uj cL^jLiJ jJl O^JwLfc Jll ^ -g * a ^ ■* jwOU ^ *VJ 

^Ip yiL* y^o y* c-ULp • 4^ij y-Uail 


4_«j ^j_A . ^2_^\_P y^>0 ^i_P 4_o yp 0)Liyi^li d^-*-Aj L-J C^J y* 

^4-wLo.p ij^l^L^iplj y>^ aJL^^II jl 


^jclJlUjl c_-$Ljai^l co j ylaill L«ljjJl \S\y* ^1 jljiiialj Ul5" Lo-^jVj 

J\ ->. ii £■ jujjl* •0>^y! J! i 'j?~4 J* 1 O^ 0 -^' 

j^JUV' O yojl CjtP" UJ <G' c_-Jj *>Ij ‘ J) 4i\ p£-j t"Ulit y 

<-lj yJy*>^ «ll yj 0*AjL»*>i ^jjjp IjbLSil ^Jl 4jyV?l^ -Lj . <L<>-s^ IxJl 0 L^>- ^yLp 

<UloL£ C—JlS" ^J S^yOjoLfc ^ _?> C»- Sip 

• C C-^ c/ £j' J^r ci-Ui l£ y> ^ Jll -Xa! .oySljJlj jipi 

^yOyjLit 4«_^yA U-J* cy^oly 4-*r ^ L^ly7-*Vl 


L5“^*l J** ^ySvJ ^ ^JiJul ^yOjjbt . 4-J-P 

i fl - ^ 1 L«U C1 ^ jvl^P ^ 

^ •Mj jl? iL?y-i> ^Ja3 Jjj yA tol 

^9 C AjyyW .v^fl AysA?*«_-ZJl t?J J\ Ju-Vi 1 i c^o,V' >r J\ ^Ls^l j i > 


y 4_vaUi-i oj'j'j 4jislj^ <J jj tA...».a.i Ojij i O' 0^" 

co j ^h^ LuO* ( ^Lp OxS *00^0 ^^0^0 ^*^ T j ^-a 

LOf 4 l5j^ jji* j-'-J OtS") UJ'j L^j c_jyJ' 2 jcO>' j-l'j 4jl 'Jj 

y f*-®-^' ^3^" lPJ ‘ (^r^ 9 >3^-® *0 ^ °'o J j' ^ ia>-V 




167 jr Jt J*,I 

Lc-3 jJt> jl£" ^ .p_lal-*J ‘d-ojj ^ AZJU j jJ ^xJ tQ^LgyjS* 

. JiUt jj3 ^^jlJujj! i._* I 


0^3 L>o c^j ^1 ^ f' J \jJiJl ^i jlii^fl c3^v?L>til Jl*j 

4JL) ^JaJl ^Jp Cd^li iS'L-l yAtS' ^Jp 0«-X>«J (pddJjl j\pl .1 ^3^ 1 yS* 

AL^wLa>» d-3.^-^ -A^..^lJkl AyiLi-l jiaLil AP^wJl^ ^Jl L^j ^j Jl * 

^1 Jh, ./J) Aju ^^yjJjLfc £cl>*\ . A-^2J^P^ cA3jjL« ^_P cAdi-«i-P A^v?Ijj <JpL^o-$" 
tjl cLoJp ^JaJUvo L<*-3 Aj^ iai JwwwJlo <J jU*xj (j^ AjV Ay^jjl CpI jjiaJl o j_A 

s« 

Lc.jj aj j^ jlU J-Sl Lgjl^llp ^ cojJJi j^asixj *^.*3 ©jlapxJu 

oJla c^jyjjLfc J*L*o Lo—3 ;<JL>- ^£l ^ipj .A3jjt-«JLJ aLL2J| jvP 

Ui*- 


14 ■/? a 11 ^jyjj 


. tl^Jts 4->i 4 jLJl>- Jjij I j-* . . 4_*oi3 P 




^ \Jj JlaI ,oL«jJlj jlPi.1 jlpjl (Py-M-NrfJ I -ilpf tAj^dJl Aj ljj>x3wl ^ 

ipyl^* J$ !ij . I dll ?a oL*^Jl OlS' y*J L?** -4 

jS' ._uS"l ^la** t A*P jd? aj^JL>- /^1 jiil l-o ^ jO li tA—^ij <d*3jJl ^ 


^la^“*l!Ai ^Ldj ouS" (JtLdo Aixi- Allaall rj* ^3^\j L< (^jJ O^" AjI 

cL^dpL- 1-3ijl Lo-gJlP Oy^i ^-3^-A< . A^ojj d-3jJl ^ 1x3J U-gJl li^JU ol 

^1 Jj>d-*jlj _ JjU Ijjfc .t-p^*^31 djLw^x-ji -Aj>- ^Jlp 

^ ^J-Ad i oJ-^ <jl 3^ lJPU ja »j 

wbJ-P ^d-Jj ^pi-^sJ ^3-3^ y£-j it j-JaJl APj^o Jl^>-Vl 

^ip Aj>-^j Lo-^J ^Ldj /jJ Ajl ^jrddJjl ^jy tL^-lS^LalJ tjp^lj3-l Ajpjj 





168 




CO-9 y)\ ^ *\&-\ J^ij L*-3 j ol-UJl ololJ-t 

. ^/\-Jl*l* yyj ^3 l*Ij Oi y>-\ 


^iai^o ^Jji J-j>tj y* a-*2j V (.^^oj^La •AS'I L»-j <• *-l>- <u^aJ ^>t_Jl ^Ipj 

AjJ-lOP Ji2*“*!>\j J\ ^Jb 4jcJaJ-v«J L« . 0 j JJl A-LaLi A glia A Aj J J J^5\OUj 

L« ^oJL—o Ol^ - CO^O-s^l <^_£OJl c-^JajI ^ l!-^ 5jJl t $*/s ) 1 _ g^ojl .ll jj^* 1 

.JjPioJl ^ do Jl>*_> L» *y I?7.^t 


JJaj iJ^jyLL^- O03 <j\ ^.jPj tA^^oil ^ .dUJb ,*JJj3j jl 

JjjjLgj jjJlSI ^-<»->- jjOJLC. . oJL?1j aJ*/ ggA j^Lc, bcool jjM 


(HJ L* 



Jj-^ 4 £^L&«^rJ J! JjUL) yj 

.ajj j}l)\ ^ $ *,<•? y\t ^isjbcJl j*~Ji-> A_H^LjLl A-^^iJl oV f ,-t ^-jj j 

. A-jb lii; A_Cd- 


Ol wLgIP-l 0_gJ .^| l^v_oiS-w* aJL>* /^P lilc ^__a1i>cJ tljjb 

. L(^S"0 jbJl A^J-J Lg-^-w« ij y*&-) . 1 lg j Ol dCo-^“l Aji ^ JwJ L«wJ9 T~^yj jj\jb 

aJLl^I A t JaJL-wJ AjL 'Jaj OxCOwo y$ b>- 4j>^ yj coli^jL/all lS\_ol^-w* bl aJ IOj 0_gi 
jj.^1 it ^^g> 1 ^Uapl ^Lp ^bjg^l ^LoJLp ^IipI ,^ill Oj^v^l^/I ooLpj^j AjiIaiI) 

.L^j^! ^ j'H-^- Cr* ^ y^i\ yZA UJ tLjJjCj 

AjTO_gil aJuL^S^I ^3 L^jV A-w-s^jJl (O—^i IS"" O-gi ^0 

aJo^I tOL^jJlj Ol^ll L5^" c-LoJLp- (,.5^^ 

^LaJ| Oj^LaJj -i_gj ,oLjC4 0_A3 oi OLa^Jl jl Ol^il vjl V .oOj^L>- 
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(J,S jO 


\j y ... ^ 0^ ?t-~»T-y9 . l»£A»“ jl^ ‘ ‘ ~ S' ' A3 J*~* - 0 jjjl ^.>9 J . *-9'>. i A . ^ ai S-^JlJlj 

V^J5 j^aj oJjJ_>> li y^> O' yS' 4 £-w 2 j lJ yi Ai^cll ^4 4>CJj5 


^X>- ^1 ISCjISs_w4 sJ^JlL? JL&j . ALo_£» Ay ^ AjLj uJ*jL*j O' AJlP JajiJj tijJJi ^lp 
.aJL-II O^J aoL>JJ c~aS^ . JixJuJ' jjb *>U-p jyJO 0JJi 


. oOp'j L^j <J jJL ^ill ol>jil O' ^jcJiu^V Iju 4^JjLa1\ ^ 

Juju . ^j^***^ Cj^" O *j ^^LxJ^Aj oI.' A^-^-Ll o j y& Ij^n^ej 

J yOS>x\] A!*' J)\ 0*VjL>JLl l^ yQj J_Lj ^.q-.-J ■ _ £ 4^ j>J JjL& £-* Aj LflJ 

0 ^ iSy> ij? j0 /y' j-aJ JO»-p' apLws^ k Js* 

. LgJ^* 0 o*-Jj V A-Jii! jJI A>ol J ^jfxi 4 ii'^p ^jyJjLk u2jL>^I a.lj i^s^pl 


!^juOOJj' oJj>*^ J*3 j£-5 tjjZi 015* O—kiJJj (J 

U»^fc*>lS" oLS" .l5iL>-j cL^3 oLS" .j^ i' 0 _^y L« J-La^l 

Aj'jJU Jj>-j U^K j\ ^P 40 y*L ^IIxj yS^x^j .lillA O^^o O' l^>1 Aj jf 4 L>-^JJL« 
(JCOJjI O' • J^LO i j& OJJjj y}* _/ A>- j J oL A^jjJ ,*J3'j Ol^-* 

»l If c * * ~ c 

, y\ji\ ^aJOI jj\J| ^J A-dj^4 ^ AjL U*yJ^J ^JuOu ^ 4^jjjJ ^ L.^.* 

AdLi) aJLo-jo uiOlS" aJ jJ\ ^j- 4 4 ly^-*^r _^' 4 ^jy jjL*> jir 

l \p.A i*-^ \ +\*yi£2 i i^/ylOJjl b jZS^ L 4 4 yj JL^Ii iS 1 * inJjLwq-v*^^J l ^|-J*. 0'*^* . 

_ c c * * 

. Aju4 ^_Jl!L) (jl jjOaJT. *^L>-j o\$ c^JjLaII ^ . A^3 L®^M«4 


oLvJ-^ 9 ^ ^jyJlJjl bjj OjJ ( J J>T ^ A 'j-* jl j>P 

0 ! ^c-QaIj oi ^ AJL4I ^ L U))jt y LaLaJ' 0jOs»1^ ^ .5-Ljyil] 

CjLo^w^- j^~\ CjL yS^ CjL^j\Su]^J Aj>t0 jj-v^ Al]^\jL4 coL>- 



4_*j j}\ l-d® 
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Lilaljd* jlS* * jl^il ^ 4J>*_dj 41 lia d- 5 ! jSy Jj tjjJwXS"” \^i*/oy 

^jP t4^L*l J* J^*£ j^ j^7 jl . Oj^L*^ d-^l-Aj jJ^Ss-dJl 

(J y&i jl jl— ^ IfcX^-A ^1 Lljp yS* j j^^Aj 0 dl . Lg.Jp 4J^^j\Jl 


O-^' loi£* ^ yAJ j^l v_d£" wLflJ .0 y.~3 jS^l AJU y^2J lj_& /^p jftP ' 

^aUdlll . .Lgd* jJ^>- V 4jl iSji m ^ L> ^ • ♦ jjdJ-S olpwLo jLS"I Lg_3 j^odJl 

."dJUi /r- £Sl UlP 0~L>dJ ^ • <ii? -Jl oJlfc *P 


^>*^ll jl Lg_3 caJujU ^PjJ o^>-4>u>- 

oSj£> jl . jl^sJL-wb 4 + ’<2 %«1 p_>dJj ^vo jL^-* j^ 0 j^-yi dw -^- 0 7 ^I^Lj 

^ ^.-wj>eJJ V^JL» *>Lj Jj 4-s^l4^ jil cLo-3 4-4^>L-Jl 

.(^JLIaJI 


L^_jL x^>» 0j^> ^dTL* ^-L>d~j «^ Idd ^l OwApLaJI ^SCdo ^ 4>cdiJl a jut L)3 ^p 

^1 yal>~ JS j c< jv flJUaJl 4 JL?- j_LJL*j jtffl 4jL^w® ^$LidJ d->L>- ^ll 

d* 1 L<s_K^j>tiJ 0 >Ldl d4L>-^-ll J 1 ^ d*j 4 jI I wl_fij . Ajill^- wL>- 4_>r _.. 1 

oL-^l jl 3t* l- 4 t^Lil 45^d->L>-j-dj Lg-^-d i_Ld oAj jll 

j£*^> ^ : 4 ^^5^ c5^ 'dfj (i .Olfcl4Vl ^ ^ 

^3^ 4^jylaiL) -5 Jl>*j vl)\ c4jli$L« 4 _j>7 4 S*^>- (jL^ jl ^ g Lp 

jkxdsJ^ 4^-L^P 43l>“ l*ijb OIT *^-*-3 

.^Aj y»V' jl cdUi y 1%-^Vl J! *A$Jl ^ Jj^ laJl jl 

4oJaJd» 4_dj^3 oj C-ddJj jl Oj jJLa-C.^j^-J ij ^L« jlSj« i j^^j jl ^jyCj 

ojjjd* 4 -JLj d^^1 ^..ja a) jl aJL^JI ^iJ-^aJl ^Jlp . jl^il ^p 
, 0 y-~A d->ljoU d-J-X>- L» 1 Jut . awd>- 4_aj^Ia.; 0^J^- d^Ukldl n13 j>kSj 
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J* <i! Jr*' 


dj L>- J.I ji ^JLs\ -Lil. 4 _p jL 4_>t-jj Jl oj^2-L>~ 4 jLwwJkl o»Xa ( j* 3^ t ~* j 

. Ljjj*VLaJj>-) uJu^aJ Jj aJLa>* ^Ju«aJ V wL^Ju^ ^xJl o^ Q Uii l l 

Aj»3 W ) 01 0 AjJ& A^-Jkl A^3 0ol^-*yi 4 ^>-1 

jj^ b jLoJ>“l j^^j c^jLx-J? A>-jll 0 _^SCj ^l)l jil ^ .oJj Jl olxfc-www^i-l 


. lJjwj' c—>U>» 


^U-Jri 


1wXjJj>* LlJj Jj Ajjv-'yjf a ^y ^ 01$ 4 jJJ-iy jJJi jlS" lil 

j aLjt a>-jj jix ji *y 40 ^^ ^jj j^^jxj^yi aJl>- ,l«lc 

. j>-\ jlSJ J J 4«i5Ljfc J 4 La jj^SvJl Jp j J*Jl jLoJ>-l Jj OjwlL* 


^wL>- -LaJ ,0^1$jjLs^ail Aili jj}*/alil I jjb A>l^P j.A$ jlS*^ Lo*-£*®j) 

^aJLsiii- J^_**> J A1P Ijoc* 4 A ^ -Jkp 4jLJ aj jjJ^vJ^fl y r-jo JjL fc 

j^^JxJ^yi jy&^- j>X*j ^ C 0® ^XxC. . A^^^J^ljLx*^ y^J)\ 0 j JJl 

,Lgj ^JL> jl ^ij! *W*^1 y* ajLJOjAP*I L® j-Laj AjI^-L i^A^- 


A1LP ,L« i,_. ~J>*l 3 -7ryS> y i (jLoJ^^fl £^® J®l*Jj 0>L>- Jl l^-J iSj® jl jjjJ jlyi 

Oy. t^J^LJl JajlJl JjUL® J 4 Jbj^jJl Ja-JJl Ljajl J £ 

jlIJ la jJij Ajt3J> ^jyCj 4_^JJl .CX->lijjL^ail iSs-JiSs-^j C^L?r j-il lS\-Jl5s^>» 

.-bjj>7 ^ ^ jL^^yi jJb 


oxi jl jj*S^>til ^Ulp ^ Ip A^tyjJl oJla cJULJ 4jJJi L5 ix^ 

CJjljl AI>t_Jj jl AjlJL>* • jj^d A>t^>tJ ,ys\y- A>-^j ^JL^I /^>» ^5 Lj^ jl Jl*j i . A-Jl>- 

_ ^ 

J^* (> , o^i^iij A^j»v>^-yf <>xxj t,** -i^jv>»Lwa La\_ojl&i 

ji JU-I AjuJaj I_^3^Jl Jj_aJ| Jl jj^r^l «-L<Jp 4 J^>Jj>* ll J^^y 



I -X-* 
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o\ Ajjj jLS" 4^ .uy aIIs'j blS - obrji.' j 

JJU> 01 J jL j! ol-Ub £_^jjb» j 015" 0i3 .aJLo^V' y~A> Obr J.' 
J_p^j jl 4 j\ ^_pj 4 AjIJlJ| -io AjjJ b»wsl_j 015" o'iLo-l 1 g AO jj Ai^i-oll _AA>bp 
t jju> J-ju 40—T ^gjl OjJb 4 A~»t^-J.l j»^Jl ISLjISL» w-bT • AlJJ-Jj ^ A—sjjJ 
y-«Vl 0l jJ bbT 40JU (_Jb Al*jJ V Ifjl ^7>P 4 JOkO-^l J }\ Jl 

•C^' 4>* ■ b "^' ^ A5~*^ C^i'- 5 

Jl>- Jl illjbl ji ji LC.j <oL aJ-jIiL* 4‘O.aj 0 j^j ji\ <.<Sjj-\ A^r ^y> 

4. Jl tbjoJb Ajl jJ .JLp f bSfl 4iiij ^ tbjoJ i^bi-lp 015" • AjjJI AI^-li Obl5" 

AbbaAS-'^l A-JJl 0 -La JL v__A-b jl jl^-«b IjAbol 4jOP ( A^Ljl Oj-aJI ^ 

AjliS” .JlP bA*-J “bl ‘(j—bAjl A>w5jl (_5-iJl iajl Jl -JLa 015" “LiJ -OJJJ '^-* J .I Jl 
b~J JiLb J y£- bAj-b- Jbo-I £-* ia-j J O' a j j-il Ja>- 

t LL j^jli jl OLoo Ji Ajl 4 UL 3 -I (_£yj.1 r-'J^'l Lbaj' 5 }La ^15" ■ >*■' J>! 

oi jL^pi Ji j A A ^ j -*- 1 ‘'^ jy~ ^A 5 ' ^ asiU! 

."U^> o .~J jv^pi ijy-~-> Jl bju; 01 LJ Uj Jij 4V‘b^S 

4^'jJl 4 A_Oj Ojy, (Jo*^ i Alois' OaSb: j^S/l 4^'J 1 '-b* b)l jj* 

^IJUail rtO l> JuJ^- O^b Jl*j ji Ajl aJ ib-V L^jJlj 4 1926 (*1-P yb 
jbj La" .oL^bJl ^ JLki o'bILo-t «JjbL La-^j ^ b< \£ 
iL iILa o—J j^Jl iSljlSL. . 0 JJA Lrbj W 4 n b«o^ A-OA-I aJL^ 

^bJl J oobl j£. J^aJI Jl J_a 1 Lr -ij bl ... ^ 1 -UaJl AJ^O AiV aJL- J> 

.’Vj^ 

jj_^j 01 .(^bi-l A---—Jl 1-L4 4 aJJ^*>I^J| AbjjJl ^J >-J ^Ja3 A^oi-I OiL" 
jioJ Ijl ja I^ap ^ ^1 Aoib- 4ji : - iJ -:' 'LS>' J*- obUJJb 0^1 jv*j 
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J! JO 


oV COJL>cj 4j li (.c-(J? 1 cO>0>*j cA^S s-^w^lSsJ^ tf-L^Jljl .oOjO-P 

“ 5* 

^ 4j! ^_P .Uj^ 4j-^>- t<—ylaJl aJ Lj& caJJ .^Oaj! A_Ca J~*l IjJj>- 
. C_3jy*-a Oj^ 4 < J-A->I tL-iVl j\ jO_*j 


.J^ajb ^i Ol 4_-Jy *v^3 4 AjLOcffl d c^Oj! O y_^j 0^ bl 

cL^jl Ojy^jj co^-^l ooLJb* Oj_^j d>i < ~r~^ ‘1926 ^1p (J^r® 

, t L^ 4 J CO>tO>> La ^jl Lgi'yL 4 -L*j>* ! Jo- \ ^ :pL^j ^oj! i g a I *ja , ^*3 /y* 

L^jI dy-^j ^3 Lo«pI LJy-s^ .iJLjb Ol y^P »^^ a ob Oyyj y^>~! oJLl 

jj'lSOl ,j J* Lj j£U V L^-l^J 4y^Sdl J yki 4j^ la-Jl j! . C1^~J 

jl Jl^T-^yi P OLS^ b! . _i^pjL» V *0J! oL L/^ ^ 

*,_ ; cc-lj^jJl COLjlkj ^L>s .t.j ^wL^Vl Ob ^\j Jb ^l>tj 

.Laic l3^>* 03 


4J ^>-jj| 0-ij& /^P l-L*> ^jw2>Vl cLo-lp ^L> & J, £3 jJ 0^lxJlS"j 

4yyJ La! . J l^1>-^J ^*>Lu2-a L^J! ^Ip ^j£j COb^y-a <,_ &->y*J Oyv^Lj^ 1 ypy\£y 

epL>t^vjV! j! Oyy^-l ,J-Ja3 L^-j tciJJ-i ^1 p L ^ J ' 0 O 3 cSoo^ll ^j^]l Ji? (^oJl 

. A_^«_i)' y^r-^Oy^O ^L>- JyJ I ^ q ‘- A bl? y>^>- 4^1^ 

c ^-a ^yi2J I «.^ ■>- CO L^-wys^-l 4^0j OV ’ ^^7 0^. Oyviu *^-*^ 

<jL oJJi -Uj ^ij ^ 4j! y^p tl929 ^ ®JjW 0 j'^-> c^- 5 J-^ 2 ^ 

JjLo-Vl JfjjLJl o! ^Ip <JL>- aIJ^ y^l JLiJ .^_$lJl bsJlSL-a ^ ^L^i 


ACa y^! l^-J^-r^- !oiL wUi -ba y^-^Jyv^ y^- 1 _) 

^Lp J-jyi 3 y£ j^j 1926 yv^^ ^ LLaL-w« 



4_jj JS 1.0* 


174 


Ol jJjJ • _)J{ O^XP-Lvmw■* ^*1 ^ 

.^J-Jajl j ; jl OjJ A^)A l£jj 


c/ ^ - ^i «-^ !, 0 y^b A*} A jy sjCb 44 J y«& J 4lai- Jo*j 4c-bjVl 

^ b*-w-b jy &jyS*\ w>^JOwl tOjbxi.1 AZJiJ 0 y \j •>uu 40tljl ^yuJ 

. 40* J^A V ^jtSobf J^JL>*Jj <LO>l J Ijb Lo«*3 Cj^O-LsJl 

< * 

(_^LiJLj aj-o-j'- 1 ja-L—Jl ,-L^jiii ^ a jij^ J] 4>-li tLjgj^«j L*j 

* 

4J~Lj Lo-;3 Ijl-^JJ *>U 4 jJj'-Jl ^1? ^Ip JJj l)IS" Lo-s3 4 J 

. ... Ob p-L-*J o! Oyw >*r°b ^^SOj ’ J ji 4^jV ^ j 


j£2 >ol <-A-^ £-b 4 j! .l^jwA^- lj_A j^Jl ^bbj ij? £ 7^0 jjb* jjJ O^S" 

^lp JjJ~blib 3^:"^ 4j| 4"^b* jl*j Oj^~l As>^^j l^JLaj 015* 

4_> r l^~ OjJ J^^Jl <—^Llal (1900) ^ibj>b 4 jcws^ ^1p (J jyfl>JJ 

J jl>- . ^3 ^*1 ^ 4j b 4 Oyll $-bk Li ^JixOO 4 I _)^y. 0^ J^ <3* 

jl^ yl 4jI 4 i\ jfr ^1 5 jJL> Lkj'Vjb 0 J-^ Ol Jyt I 4^jbb <jl H)T^ 

4j jJilj 4-fij ^1? 4jb C..la») jl 4 0-b& ‘U^xJJl ^-$sJl L-Jlp 

s> 

lf>-j-^j 40l> jJh! \Sv-J lS3i 4jjjf Jjv bjL_flj j| *)bli Jy oijjt. jJj . ^Jxjl 

. L^ikL^j 


4^-j^JjL^ ^5"jj 1^3 4lly^Lp . \ ^ ^ 4 j^j 4i*}^P ^Jb-fc ^ 

T!i ^ zJl AJi^Lolj ^_pU( _jyi cL4 jI^-I 4j^J ^ 
,\&y* jJ*J jl Jj^ ^JJJ j 3! 
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J>! 


cl! <1926 fLp AjL^J jjtr^ .AjLs^I j^pI ^Lp jlj-v^fl ^ 

l>-g»! Lcj 4.taL*_* L^_iaa>- Abigail A^iail c^L^L>«_i]l o| 

•^-j jp ^jSvsZo Li 4^15^ a _) cz-^LS'” tai L« cLji^p ^S^Sfl <Jl^-^Jl 

4jLJL>- ^>o ^Jjfc oJ-2“*-J (Jc-LwwJj OlS" JLflJ . *U*jijjl i*Lot jj^-1 -J 4 JLx*w^J ^ip 

M ?^>-Sf' J>- Ji 


^^UJJl j ^>-jii jL-VVi i^x^-o c <^sS' j <LjJ^- 

(. ^cJLaJl ^jl^Jl J*T^ j Jt> * ^jpljl L£ jtS"! O j j>*\ tb^-2 c-LJLp £x^*> .4j ^_lJL> 

JLaJ »ll*^- cl^S\* Aj ^jJt <jt O^Jb V ^-iJl 4Ul ^j^P 

I J-^J .aJL>-IjJ| 4jt~laJl UL>- 5j^Jt>* ^JalL^o A_Jl J^j>-^J l *0\ 

^lp <Sm^ ^j^-^--» i 4-OJ i t, .,- li 

. jl i^J-Aij ^lp (jt j^P .4J-4 wL>tJ i <U^J 




l (<1H ruJ VLuUlS 
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V LJL©i5" 


^ j^~ jLpjLLL» 4 -^LaJ-II^ £^L^S/I 4_^t_s^3 4 j f? jo^jLft OlS^ L«-s3 

OjjJj L*l_p jjyujlj l~b>j j /j .a ^JLJI jj j Jj 4!jj-i->tJ^»l c-Lj-jJl 

^ j y\jy Jbl JL» J^-JU; IjlJb i jji j>~ I s-L J-3 ^Ljp (jl jS' , LJ- jj LI j l-Li ^ 

Al^ Jj Jf- jl Jw*j 4^0 Jj$> 4_3j\pl . <U j,«L»j| AjIjI j.^2>tj j j-JU3b~»j AaISvJ^I 

aoUJJ ^j^to L* jtp^ . j £» JaLcJI j^>- JsL^^L ojjj^-JLj j5" 

JaJjl>o La jLp^/jj cAjU-Ls^I Jj>-Lo -3 4 A-j-w~JLs JjLw^a j^~\ ^ A*^a 

Ail fl 4 aJ_P ^^^jl> (_£-LSl ^il ^i-1) C^S" li| La 4 _ 3 ^jd jli 4 jjLJp j>»Sfl 

. AJLP ^li jju ^^j2j ^ijl >w Jl3^i\ ^_>-L^J jl AjLJL^- jjLip ^j 


. J^\ Al^ (jyc-^j uij-A. OjL j ^ Jl illJjj J 4 ^ 

jl illyp Ji>-V 4 l^s-Ll frLfiil I ^>s-<«o-Lil j y~ * > ~yJL*j j^a>xj^ 

7^-a iSCci' JLA3 A-—flj /^P 1*1 4 jlllS^I ^pLi*»* aLU? i,~~ —>- Jyy* ~L>- Jl I^jLS^ j j|. j1 
jl iSj jr*S ^ 5 4 l ^ 7* Jb ^ A ^i * ^ *X>- J| CjLf [j^] jl 

iO^LLm jSvJj ^ 1.^ :P ^-ycJl ^Jlc d->ljl^il C^OjI Jjj . L$Jl JjJLwjj ^Jl jpULi-l 
. <ZJ 1 Jib 1 j LS^ La l^pL jy jU^-l 


jy /^P lijL>*l J^l j^^J jl 4 jjLaJlj 4 c_ ■ jaTa11 4 aIjxJI yy* 4illjj-i-! jlS" La 

J y^> I j'^i ji J-*J t0 ^.^ jl LaULa J>! j^\ A^vi? .A^pjk-l^-^l A-s^J>^jJl 

\^Sj) .^LtlaJl 0 -L»La Ajwjj-<lll AIjI jl jl^T^^I 4 Ajj^Jy*> 

e * c , * c 

4 A-wJyiJL ^jp j>pI jl Ail ^Jorj 4Li?-V ill^^ rc-sjji 



A-J J:\ iJd* 
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aL ej& IJ\ t A ^-Lp C*» 

(_£jj yXj j» 4jl jJ-J tX-li y jtsl . a ^$Xa Oyi y XX X>-la>- jjj _ AjjV^ XLL 
tLo_^Jjjji ljj>-l liUaix»l jl Lo_^J j* _j cr- jyi-l yip ^ _j ajXIj 

, a ^-aLp Aj^LXX \ X-’-X^- y y * ■ ''* ^ ^ya V 4 


iJjliiJl y i_3y*j Ajj^as>~ y y^j ^ <u^J tjyJ ^lyLa-V^ yXj ■iilyp OlS” 

O j ^ ■ S* Jl JUL-Jl (_£yjl>7^t iXfc -X>*J J yj Jjt>- ^AJl t . . . - ll jjb 1 jjt JjJ . y Jl jl 

^jla-flUl y_*X Jb»rl y J-XX jji OlS" C/y- j . v_jI>«-£-^Ij y-j^P y^ j^gip 


wLidj .^JUJl (j£j-vv .iilyj.2 O^- 'J AxL-w^L® ^-^aLL* ^jP 


^yiaju aaJjJI - a xw ? x^p Vj dxL^L y5l ^ jV^->tll 

^J?byll jl Ja^-V tviDi ^J-P .^Jw^LaJl JiT ULjlj J_^o V! - 


JjjJ t<3t^-l AljL^laj <J\js LoJS"j .c y* x^- ^ («^' c/' r^-'j J-*^' 

<^~X-y5 1 Jijfc Jy^J-' O' 


jl J jlJl JjL-a ^ijiiJ OjjJj ^Uib ^lp 4j>7 JJ IjLjtoJ lllyO jVS" 

Jj>xj ^i»P A ~ **A : -*->“ J t^^yOjjlA I - aajl-!_i dl OwLft , ^*w\-p A^L^J 

Lo^J> JS' Jl>^ J JjLI . 4JwjI j0 ls^ ^^ ril l£aJI jjj ^ ^3"^^ ^Lp 
. a Jaj ^4->-j ^yP (_$1 o - ^ !* J (3a 4 ”*.5 ■ 5 ^ > " iJ^-’r LL^tJLa 

y> JLaj jl t3j~" aJ J /^a r-joyl-A ;AjL^J| ^y 

y jlS” La t^JjLaii y . »-b^. : ...-, i j Lgj jyjz .j oLlS” yJl iij^laJl ^Lp A^^Xa y- 
yxjLa ajL ^jroyjljfc y^p ^y^L-il apLLij' a35^ p ypy 

^ya X>-aj_* y ,ljyf^-aj L*S"Liw« o^Xj La X^P’ jjP 4^ sLj 

®AfJ 4_^Ldl J^r^ aly ya yXjy . *SJ-\ J,l 4.^*L>- A-^j C j dAXpl 

^4_<» ^ Li 


oJj>dj l*-* oLpLw jLsIi-C ^Jl j!dA jlS" ^5" J* 

L>-L l^» cAI xI^LL* ^ ^yojjbt JjfcU>o U>>“ ^ 4 L^i V ^LoJl^ jjj 
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Li*~J V LJUJi" 


J y>- aJ y>? ^LjI c^Lx^LAl *^i^a\y U OJLp .4j^* i-b LojoL«j 

cOJj>o La ULp . J^_3txJJ ‘Lo_^-~I la cOlS* ^Jl aJLojA-I j <LJLxil 4^l*Jl 4 jL jJO 

^aj OVS" 0^>- J^_xil ^ <ul*jl o yy-^- «—-’L jy c3-W 01 to^>-tlil JOJl c^LpL* 

. 4 J y ,J jl_>tj 01*5" Li dii^^wo AiLO^l y\ L>w^O 5 aO_P y?yu 4 ju Jj Lfc 
c£p f 0 ^ ,2 .LpL**j ) ^l^jJl UL ^1 .p ^ji***! ^-^Jl oO_& «Xx> 01 OV 

LIS' j .aJISL»j “U~>- ^ JliL 015" 4 J y> jlS" L» ^15” 1 - -i \'< ^-»\jy_ 

. Cj"i t^LLJl ry> Lo-$-^> J5” c^jL*V IJla ^Ip l)Lo L^ 21 > 

*>L$j ^ V ^V' tilij aJ0 V^L?>i> 015 " La c^>-L> jl j5Lio 

cjLi-1 ^ULa j-o-^Vl aJL^a jj& 1926 

(^^^51 a! v2 j L l1' c^L-^JO q,»>- £w>L>-^-* ^1,1 J 5 * j 3/* 

J-S' .0 ^vjI>- «L023 Ajl ^1_P LLLj jl JJJJ ^^JjjLfc ^ 01S - La l_Lfcj tpJ&J ^ 

,^1 ^IjbOil <,_Pj 4 axoJzJI ^.^iL^Sfl jy ^jill 4d->lJJL ^jojjLfc 01 

L^Lol5s-wA C—o-Pjl ~LiJ 015 Lo-£-a 1 ^1p j^Sfl < &jSS ^JLyj ^*5\xll ‘ ^jlaJl 

j^a! \ 0_A . 0^Ajw\j>- AaJ ^0w-\j^Xj>- ^3^12j ^SsJllJl ^-Uj-Jjil ^LoJ_P ^53l 


1 Jj>- 


' e « p . * * . 

1^1 j-a ^LOl Lo ^ . 1 1 Aa j C ^ ^ A-lxi^j 4 *VL^- ^^j33 ^»a \ OlS" 4 jA-wwi-s_Jlj 

.dU>5 L^ji-flJ jOju jl A_ r 5^^ k >L>Jl ol,.:,fli yL^j APj^vJlj j ^_03jJl 40 jij 

liLjSi O^sJ 01 jj-J . <l ^L AXO-aJI ^-j^Lii.1 j^P^J 40jOJl r jl> ^ Ul ^ 

jj ^a jxkSOl L>til jjI ^j J l .. ^ sl> \ y* J^aJ 01 Oj^j 01 0^*^ . -lajj 

.i^JiiL (^uJl i l-*il p—~*2 s^^Jl (JL^sj^I 

#= s* 

01 jJ L<0 4 wLojC>» J^*io llg O^^o 4 jy v^JjJ j-a 

z^p c.^jJj> 0 J ^-p" j ^ijl jy 01 jJ Lo .^Ui!L> ^L^Jl 4 <L^pj i^U>-^l 

^LiJl aJO-^I^I Aj ^>0 4 A? l 1—3^Jl ^ LcJ-*-«-a 4_*Jj lSv>jLSC ^a 



4—^j i 
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Aol VI j y Oi ^ Jl-V>- Aol jS- ,^ 2 jl*o j O j3 a!51 

,^i>-ijii ^y\ jA—Ji <uiii>- i j5Lio 

J»l ^1 p ojjJLiC.Ol jl l^Jl5l_* JbAju i *J&-S aJ' La 

^ yjsyl\ Ij^P iLo-g-w-a Law 3 JA AjiijLa a ji<^>r 4jLa jL? a JJj>«j C L^a'.JI>eJuO ^jjJL 

, ^ t j ( <1 , 

jl OLrj JjL>- j^j 01 v^LLij! (_£jJ Lijj UL^-i c^^ojjLa L«-Jj .^,a,ia:ll 
".UL^-i L? ^Oaij OLS" l-U 0) .. ^iJj ^j' J,! [-^r^r] Glatteis Jl 

( J5"LjLa Jp ^ y y’ ^J^OLj #*Aj ^Ojj 01 jlil aJIj Ljj>- a_i^Lpl aJ1 jS- 

. AiJj ^L^Jl jL$l*ii tAiii 

11 927 ^ Lp ^-Lla-* J jl>o . 1 -La ^ jLSi J jJaj O' £~“j l/ (^ 

O' -b>- J,[ I j' jA Aolj! ApL^ Pi j Apl^^aj /^-4 JT 

IsL^Jj Ll .,^g* l-<v^^ ^Jl j ujLi jlai\ \ ^ 1 l-o g I.) 

^1,1 j^J l _&i ^ .^>•'^1 aJjjL l- 4 ^ AjL) J dUL« A_L* 

* 

*^L^1 aJj>- J>\ oJLfc ]aJa>- OlT ^ C-~3^Jl 0 ^ ^ C^CJ 

A-*~Jlj *X^J>cJ ^^oJoLfc (jLS^ CtljjSfl ^ .l*X->-j w>l-A-\Jl ,‘<3Al O^n Ail jJt’ 

. 4ol jl^j>- jji ^jy> JLxj 01 O C^-L—«il Ajl Jj A^LjlII A-AjJJ- 1 J ^Julb 

Ao! c jy y\ Ui" l yJc J .&5j\y ^tP^ll jy <S*> y*2 Ol jJr 

(^jjl (^wLjIaiJI ^ OJ jll 

^j_s^2J jl a) ?Oj^J jl 1 -La ^_P Lo-S slLoJlP 0yl 

?aJ1 


.Ao LgJl j yj ^ 4 ^* J tOVl ^ 5 ^“ 1 -Q-jS ^ 

iSs-jiSv^wA c_n_^jL5" Lo- 3 tsj^LS^jAll ap^-oj>«_c, ^ix*-3*j l^-jlix^ll IS^ 

LwAj ;aJL-^. U vJl-ol5^ ?L> ^:...» A^^l^ll ^I,j Lo3 
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Li*~J V Uj UlS - 


jLi“! .aJoLs^Ij jJl L* ^4 ,JjjIj aJL-vw 4 4-iJl^o joiz*«J 

. 4»^i}) i ^jojjLa 01 cLo^« U-lio-4 ^-*1 01 

<u0>^p ^ip oL^JJl £^*3 ^ olS" Cf^~ 

t w jij yu ^Jj j A^lp a_4j 1 

_ ,»jij 01 LJajI ‘ Aj ** >j j {J? L)1A" ■ A_AL^*)lf>sJl l^Ol^Al ,JS\JiA j-<^Jl 

^ ^Jp jly^^fl (JL>- 0 _^^j .JuS* Ow L)1 

iJl-Jj l,il o-La Uui. I j£a \jp jUj ^JllA ol J^>-j <Cl 4 jJj 

Ojy^/P jlbi_pl lJ JJLC, 0^S\J y~»> 4 lxk-w-v-^“I ^^4 ^a^ofT ^Jlilll ^lp 

jf 

jb>0 01 LJj 4 aJj^ 1 jv^Li*-!! L>-w.wA-l ^LO’jl »g A-AL-^tAif 

J-s^U- (^1 4 aS"^A- l a-^S" ^^-SfL) jl - ci^Lo.«.~j0 A_py^v jjij Oj-xJO oJJ-i 
jj-v^ 01 ‘_-Jy*Jl .A-^LjI j^S^I A^-oAsJl c-\jJ^a] 1 c-LoJp La^\I*j ,^jl 4AP^wJl ^ A-ll^lil 

ajaJL^- UlA Lo-gjl jJ 4^i?j\jill ^>c0l ^1 p LajL kj jl aS^^A- l 4.^.<0T^ _^1 1 -La 

^ «,/3»ll^ t _^Ip ^-y3«»3 1 ol ^-1 Lof. ^ aJj —_) 

Qij y*&i *V^ 4 yJili£- tjy J L* 4_djjiaj Qljj*^2 j aS*^A- l «Lw»ir ^jjLp 

. 4jlll^- (3y]flLJ A^O-sjjj 


1 ®jIaL« Ij- 4 ^ p ^1 -Xj>x^Ij 4<UP ^joJjLa ^1 4—1$^ J-iJ . A^jD r* j^L-1 4J,JJ 

^\p ^1 L*Jl ^1 j^-> 01 OJJ ^UL« q ^LJl l 3 ^J-l ^15 Lo-^ 4 aS"^ ji~l a^SsJ aJp 

(.^Ju oijJl ^ LdS^ cu>t 3 lil 4qs Jl aJI 01 OJJj tp’s Jl 

. Jl 5 1 J^La j) 4 Ojj-b cpL^2j l 3 


J(^1 L^jI y^ay 1 ^ .m.A ? ^ A-w«^-o^Jl OjLo-w-^^-1 ^pJu^o V 

^Lp -^->t-J (..O 3 -^ i ^ *■* , j^^-^1 A-;>t>-^fl l_5^ °-La 4 . 'si *\:-^ 

VJj>-1jJ 1 ^ 0-i-X>tj L« O-Ajl^vjb jJl ^1 p ^_$vJl 1 $LjI^-« 


:.L~« oli aLap ^ 


-tl 



<L-J jjl 
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JLiV^ li?“V Li" LLCj . Oj3^JU ^ Ujlp C^LLJi 4jiJ*Xi-l ^ 

ou c 4 _l^i1i 4^sL^*>'l$vJi c-l^lsi a*l 4 —» oij-aiJi ^jLs^j 4_>i 

r. l .^3^ yi ^lp J-J' f L J^r w * ) •t'-J 1 4 -Aj 

. 4^5n^^^ISvJ| 4jJJ\ ^9 Lw^lj *Lw?J <4,1 

^ tliii*vlj ?j_^J j ^.J 4j^£ tJ^Lxj oL" L 14 a C/ ^ .-» ^> ~ 

^ I4a . £-3*1 j JJ,\ ^LJ oi viJJ V Ji . JJj ^ j iSJ> 

4jjl_>Jk\ ^jP <*_Jl^J (jl tC—(jJJi £-yyjjlA C—w-C»“ Li* 4^3*J 

.4—4^-o-SnJ| 3 L-J^fl /jP d-JvAj^~l ^9 L 4_flj wL>“ OI i44_P C___~P>J . j-W*4l 

U-l (Jl^-Jl ji .<U^_9 JJd Vj <4 3^*^ f p-tf- 3 £^ jd^-* £^UaI**l 

^ 4jI . LL-Jlj ^ 13 *^ tL^L jy. v——Li" ;0^^J l 4 ^^j-P i4^lj cLjjlij 

. ^Lp (Jl ^^ 1 

4—4j-o^N-ll tLp'VI 4i"^>- 4—oi"^ j ^P 0 *J*-X 4-1 £O V -3 

*^1 L-j t£_L^L —j 4j! j^p .SjrjJLll -XpI jJL!\ 33 J Jj-^- ^i^kj 
4 —oS % (4,1 ^ 1 *^* 3j^ ” ^ 3^-«3*d ikjkJl *L4 p OL" LC. (14 

»L,:aI <OL ^j9> Url jLJl laJj^-l yS' ^L -J J —-Jl . L ^ ^ L qj y^ ^ 

. lLoJi j j***y^ 


4JO ^ lii^l L.J 4J^J .GjvS-J ^-L> JJ ia-j-^J J* VJ ^L>o ji 

^>i ^lp^iLll Jlill ^ 1 p jtp c4jLU jpi Ll^>-! ^Jl 4iiS f l 4jy>o 

t. loL^i ii>“ , !)L .tLaiJl ^9 3 ^^ ^jLjI 4 ^—*jI (J-*^d c^43l jv-I 

0^3 j* - jjUlll «• !i_£> ^L3 j j*-*—^4-1 >Aj^ ll <.4 —Lp 

^1 jJa ../oi 4bi- j j a 5" 4—<ji"j £-L* j - 4 rc-l -- 7 _ 4 AL 7 I j 

. \ 3 4 «LLuzS"l L-j cL&j .4j c-jjail 
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^ LJUlS" 


<LJUo«j^Ji s-LjUi ^ l_P cC-^Lj y j3 *\ - C->U j*b" y* c-j »/g I' bj^i> 

objJjiJ' oJu wb-l jy ^>-1 jil .[Gilbert Lewis] ^jJ jU- 

^1 j *V Al^>-!jJ.! o«a_a b)jj cjjj o—y 1 US"j . j^S" U^J^- 

. 4_P jJJ_a C-^VU-2>-i C*>b c4_L^<JlI C-^L>-Ul51 y* ijliu 3 jJL Jj oU-U 

k■ ■ j ij^ V b)l O^H .13 j ~b jojjU. rc_w2>! cjlgdl IJub ^^Svju 

JjUaj ^jP o jLp Jj>- U JjlJ . ^-A'bill J,! ^*/3 Aj ijl a 3 <jb" b jAIa b jAa Ij Jj>- 

v —'$ yA AjI t^bjl U-J Ijj5> .4-Uj>fci.l 4_j jj ja3\ C-jL^->- \ j3J 

,0jyC5o^l o j>- 4_w<h5"j £-U> ja jlS" j j r *~'* J^-*b -Uui^o <jl 


Ui" Jl jJaJj jl ^JaX^o j^ £-J^jil <Jj j-bjj jl Ui-il J jj <Jli JjJ 

Jsu>-V C ^ ^jOjjLfc Cff~ • J! d\ V bJUJ C4j" 

US". Lg_L* ^j^U* V 4j j^*o Jj cjl Ul aJL*w« c~-U U! • ^j?g ■»!' o Ugj 

AJjJj JUjj>-^ Jj cl) jj%$J^\ 3* ji>*A ^Jp (J ^ li>-*)\_Ll J-fcL>- 

*l3U& OjS-o .— 2 yA L^yy\-fc yy Jj>- ^Jpj .^j^SvjJb ^UotJlj C4lS" y>~ 4^5-0 

. 0 jUJl ^ ("aJo jjp") Ungenauigkeit Ub 

ij^ wU] . d^ijbjllj aJjL^JI A—UJ 77 yo JjU ,«J 3 l c 4 -^Lp c-Uj I 

aJjaJUjj t^y. L ~ - ^ jy jJjxj 

I iJLjfc 0 | b^-3 jJ^jJj 0jw23 aJUjj J_^3 y ^ Aj\ jS' caJ) y2\s>- U l_^3 

J-P .yJuiU Ai>t-j Jj ^yij jijfc l)IS" ijljjl .Aj3^P jU alj 1 Ijw» 

.c-bis" Lijb yu^> j*J^La\ 4 A_jLjfcj) cU-L>xU^ 


Ij^P (UUuiS"lj cijjj^sj|j J jj ^3 t^ryh™^r yj j^» ^ jo jjU j JjL! 

JlL« j>kj ^Lp - jy Jj. jUJ uiij aUj li ^JlP ^Jp ^>-Lj AjjJl ^ 

0jj ji J^prj jJcUl^o i^jJl AjJ j ^ j>~\ 4^j Jia _ 

o\jj,,.a Jl ^JLp ^ . C^U»r ji^ 0 jJu ^ 3 a^^>- AjUj> jj ^Jj AjL^j> y ^yS a^wuJj 

1 jjfc . AjJ J Jc>xil ^3 Ajl_P & jJi »jjb>- jll jJ c^jOJjL^ y J U-J c 



4_-j^jl 1-L_* 
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jA*a\ 01 4~*J ,^s>ry» J(_^i sj-iail jj-L&C. l _^~J jl (_s~*i 

(J^JL L t —J 3 0j 0«ij& y ^ 1 j J ^ ^ 

^wl*5 ^4 j^>-U iijJl j ^p oj A jLJuiS " 1 L* m . jJ 

,|» ..» > -l ^1 t;t ..»I ^ y> 


-X~*j jlS" j^j oV tVj' .^^q^jLa o-L a j L^j o^tpj q--^^ 3-c-l 

J^la-li JJj 4 ^«j>- 01 IJb clobj 4 I ^_-0 4 j L j-^- C-Jl^ ^iJl Jl ol>^il 

. J-Jjjj 4-y* j^XJl C-Ol aOj li 4 ^5 La^*>\ 5LJ1 C^lj^d-Jl ^-Lp 


4^1^-«S[^ _ AjjIjL^JJ <L1j 13 ^J&LLd £^jXl 1 J j 

j^P 0^)^ ,^£-->3--! 4_*-*—3l ^.A _ Aj^jlJI 4.-L---11 0^-OjJl^ 4 --a t " j! .al■ .1 ./a ll 

£pLilj 4_a yj>3\ £_£:>Lil ju jjlkJl jjp ^1 p 4^v-jU- o*>Ip a5jl!1 j^p . 5ijJ! 
lg-3 015* jlSs^l ^-4 £jlj 3 ~*^j 4 aJL>- ^1p t^jLJl 1 -La 01 . 

^i>- cuJj ^ 4 1 -Aj J^>- \j^a jj}& j_i! .^jjjOl ^ l-^>- j 01 S" (Oy^ j^ 

<U-«j-o33l f-L-j'Sfl ^j-* ^a-^-bwi-1 e-^jLi-lj ^>-^il 1 JUO 01 4 ^l^Jl 1-^-C, 

iJli jl 4 iLi-1 1 -La 1 j^L) J3 4^0^0 x 11 .^Jp Ob j . L£j ^ d-Jailu^4 l-^1^1 A»o-^>* ljlj-^1 

4j J yte, 2j*-0l j ^p 01 .L o .^ i-4 \ JOLp^[ *V ^j1 4 o^l»X»,/3ll 

,^-i>t-Ll j30iJl o-La -LaLJ^ asl Ok-3 4 ^La 


OVI j 40^0wO^ 4-dJ^L a> AxJlj ^1 (Jj^9^jl aJ ^JL—o JLaJ .^joJj\_A oJL>> 

£^uJjIa 0 -Aj>o 4 ^ jJlj J_Ja_dj Ol-S^ (^JJl j ^dj^3LlAl c^L-sidil i^jLO*- Jj^j J 

4_wo_L*Jl <Ll> 30 ^J-si 2 jj 01 <! ^-<« ^1 jl Ad3 j^j L»1 . <ijLLiS"l ^ ^^O^La l-Pj . Ljl^j 

.tOj^iJl ^ j& jJ-s^l ^IapI \jc« Lo^J aIj 01 ^1 jO-Jl <-3LdjJ L^_l« __ 1 W_i 01 j 

<j* 3-^ j <j* ^ j-^- s* ■^j j - [A 

OV^ ( 0 ^ 4 ^-Lll liaiO\j i\jj£ ^jVO^La j-3^ 

^^uJjLa jv?J . <L^L3]| AjjvdJl Aj jj& 2 -Jl j ju>- jj^-3 4 _ 5 ^J aIjL^I ^P L_^-->tJ 01 

^j^L* 44 jL^jJ1 ^ J-s^ljj c—-bJ aJ31pJ<I 01 ^Lp 
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LjU_J V \ •-! J< 


jj .j I4IPLii? tC-^Jl AjL^j ^z^Ia 4jL^?\ ( ^1p c/ 2 ^ 2 ^* 

0*^ J-^_} - OjJJ J^3jJl J.A ./all oL> LoJL-^^ 4 jUx*^ 

. 4j>*j 4 j ^JUj ^ JJl J^iJL L>w?l J Oj^J V - J_y. 4 1 ..^ Aj JJl 

u)?* .4^S"Lilij iljil 2JLjjaJl ^1 l*jl <Lj^J l ^ .>isSl l~L-* 

4j QJLju c4ZP j^-azIJ ♦! ^ ^ 00^^ 

. l u . * -..»J V LlUiS' jl ^ C^joJjIa l-.. ■ ■*.>- c4^I>tLt 


4ji t ^ Lxl4 ^jo JjIa i . o^Jl£- 4 j jjUya --«) OoLo-iS" <U>j 

^ L* J5 - _ \^o j+aJ*u jLiii* jjjj Ul j ^j'bj JT O' ^ S-^J ^ 

"anschaulich" A-ddf J_o- Lgj 01 $i~j aJ ji oLi*>b>-l Lu> l*-i ilL* O' ^V' 

-bjilj cOLlSf' «.LoJjJ ^5"Liw« c.-»..i' l-i-fc ___ u JLiS .[jjbLlaJl t^wsljil] 

lS^ Aid' jjf- ^ Air*o JjU O^p Jjj . Jl L^>-y jb- ^ lf^ 

: JUl _^l 

"Uber den anschaulichen Inhalt der quantentheoretischen Kinematik 
und Mechanik" 


jlj*1' AS”,^-L d ~L>-' Aa ^-y ^_<C01' 

ja uLj 4L* ."... ^alil tjOJir /\^r} U-i c"l5Lil^Ll'j 

"^^p" ^>0 oJj-\j <JS jt y J,' anschaulichen a^LT ^ J 

»f 11 

• ^ J 

anschaulich 0Ob '-d anschauen Jxill ^ju 

fi 

^ * la ,*-M.j -P . A*5 ^kJl <ySj OSf Obli O^j^j Oi^“ 

Jl anschaulichen a^j>- y IOaj 01 vO~>- j* «-b>d' ^ Ip- 

oL~od" (^1 - Jl ji lOlj' 'Ojb 0V (_)^b y**£- 

(Oljiil'j C^Lj yi L ^ a * J - .Aj^lilJ' AjLjJaJU Lijw«l ( _j- Jl -* 



4 _*j |JL _4 
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«.LoJ_*J ^-*- 4 joLwo-5\Jl OV t 4,-o.iiT c^^L>- 

^ ^JsJl ^-a 43yu 4JV^ Jt 45”” 4-wo^S"”^ 

/yLgJA^tJLww) 01 4 = jk Jj 4$”" j>~\ 4-wo^ y\JL*j .iiLj& ^1 4 j 1 \_Ub ^JJiM 

.(l£>>-'^ 1 f-lU*J' j*-f» j-* LfL*^rj 

SIp-L* Jjl c .***.\ IbL*^ *_> c-l^o ^01 0 jg jiS^Sfi 4^<J^J\ 

4olS" ju JjLfc ^Jj>tl^l i 4~j ^ L^LvLJiJl 41) Jj>- ^ 

J] jy^i ObT Oy^ t<0^>cJl Oj>-' ~i>-i ^ 4jl ." 43 JJ 1 j^p" tUngenauigkeit 
(-£y^Jl ^ j-o-*Jl ^jP J,JJJ i3lclr* J ^" 4 $ c£-^' c£ 

tbestimmen J*ii' ^ SiiJdi tUnbestimmtheit 5 -JlS" t L j—J 

i_J*l»*3jSn a—jA ijJl jjp ^y tlj^y? Jul£- .AJL! . ^_L>«j 

J ~*'^ sb»J ^^3 tfjiJbUl] "o^Jl" tUnsicherheit id .4-jsl_^l 

tlj^Ajl C-bOp j^>iX4 <Jl l g L.«■» wl_>-^ j^j T^"3 *43^ 4j Lgj 

. 4jjJl£^M 0-Ul 


y <uV c^-^jjU “uLp jtp L* eJws j ^ j^ju "yjJl jjp" jl ^yfcl J\ 

* * 

tLa-iJ ^Li Jj*sr *4 y~0 j*->-LJlj »JjJL>tJO (_£~U| ^>mJl ^JT 

Qjl.i^gdj fbjjjiJl tLaJLf- ^jA <15 JllA jj .^3 J-i s ja\s- 4 j yt^a j 

.Jjail jAj t[indeterminacy] !a~* tAjj44^ T l; tc^-U-i 


Michael] ob j j4>b. ^ytii t Copenhagen" k jy>-bfy_ > S'" ^ ^) 

(-[indeterminability]"^-^dJAJbba3!^-'p'' yJbJJibojLp[Frayan 
die unscharfe J[ j yJ^j jjj}\ 4>^J' f LJp yj tjj>l^Jl cJjJ' ^j 
iju^j sharpness ^ JJliV' ^j .-'~>r jU?- y>j tRelation 

4-uLOaJl . fr 4 : ol r 0 >M unscharf OJi iJiJj c4>t^ljj! ojj-s^JJ 

(Jjl^- L« 43^^4 <i)Llp L^/’ ^ C4 m' LoJlS" 4j! CO-L->- ^ry«Li2» 

J^>-jJ Lglfcjj Lc. 4 -^ 4^05* cl—J "blurriness" "oUl" 01 js> ,4i»jj 


.yi-bll Os3jJl IOa ^ 



189 


b-fijcwJ V ULdS' 


A^ y>-\ J! A^AS" ^jA 4-LxJj Jl5 (. LlLcwvJ *V LjLoAS" 

aJI jJLpI jjj j! jwU 4jt .aJ ( jp LiLc joJ L©AS* liL* c— aJI JJLpI 

^AP jviJ ijL" JJlI .C^>*-Al j Ajl jJ ygjl jl A»<J^J\ ^Ip j-** 

Lp^js- o-wvwJ Ljjl ^Ip ^ ^ tLj-jaJl &LcA*J V aJI 

.La^-£ j£-4 c->LJlSsj Igjp j^jcJL *VJ Ls^Ij o>li*}L*Jl 
^ „ 

Lv. jj~L fjAi t^^Lg-jj^ J, jj j'j ‘1927 ^ { 

o^La-JLp t_~ww^o ^-auJL Lp o->l^Al 

,^J-L>-^ (^jl-LXJ ^ji aA*J>t_J Ji>L>“^lj 0 j jJl£) LIS'* c^3^-1 O^LfcvL-a .^3 _ 111 *^f ^lll 

£-« AJ^LLLa csjpiL^Lll oAa JT (. j jj olS" cJjLSil ^ 

jLjjLfc ^ Jj Lr 4 L)l^d ^J,jj Lai . JSllaj V c£-L!l o&j«Lgj j cAUL^^o Aai.l>cj 

.3^_Jip 4j>c_i .jiajL ^ JjPl ttA-li 

L-'* 2 -“* clj^ LS^" uT >r ^"‘ J '®J- 3 ^* Al-S>J £"jlS" t JL>- i^ s '_} 

Lo-J jOjjL* jP<u J JJ J <f.h>- 1-Lou tilljfc .£-j_J 4 jl*L>- ^ llcplSl 

4jl i^JlS ^jP LLvlz» 4 jjj <J,I Ljj?- 4—tS* SjLj Jju.j co^*-Vl ^LLai' (_^ CjJj- 

r*v" J £ Ji r ^ 1 J? '°jy^ '“j^j ji ,j h 

. Lo-^JLj Ai%J! 


C->J-i*J \ Ajtv^ ji AAlSia jl aLu J Aj^jSsJ A3*^Lp liLjfe 0^ cLJAA ^ip 

A_^iLwJl Jjl>tij i (^AJl c^^ojjLb ol^" . j1 *XpLo*- 4 ol^* O^ - ^^ L- 

c^Ail j*i\ i(apL^ ^y ^Jj) L^r*“ A-P»^ ji>- Ji tl5lAjl j 

jj«al Aj^ sjlJl AJ^l^a -^“Lj AjI ^jA A*j 1 Jli-JLl /jA lJUt 

^Jlp clJ^^j A->tPjl Lr.j (^AJl c jjj j\P ccLAV^ ^ .A^dU 

cOj^i^j cLo-Lp 0 ^ |^i]l ^^Lll ^J-^j LjJl Ijj ai>J^ r Aj>c3>- 

i o ^xJl Lj J\ ^ ^^-a! A:>tjj>s-sJ? AjLvJi ApL^a c 0 Jj Jj>- Lo^JT. ^LiJl ^ 




jAa j.^uu 
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j-S*yll JJ-i Ajjlxj ^>t-XA 


* * t 

Cfej j* bjiijj bibli jH ^ Aj\ 3 tUL^-V 4*j^Jl |j_w4 \ ^ ^ill 4.I... ~Jl 4*-o_~Jl j*_Pj 

c^*!>bJL£ j£-2>jj£j o^L^r ja j^ipI (_£Ail t j j j^-.^ w bi-l ■ AiL-juiil^ c-\_j \? L^j j)\ 

<Uj jl ^\ji$j ^j ,jj b<>3" tjj>-y jl A .-. o . T . j -l ,^1 p J^ryCj Aj I Jli jl caJLoJ^I 

i b*D Lgj^P A^x^SsJl c-b j^jjjl Ijj >■ ~ ^x^gjl ^lll 4j3j ^laJl ^ 2 ? j^j>xj lj ^P bf....^ 
j-» ^S/' J*!_j«j C^jeJa j tAjl jiil iiXLi ^^jjjLa 4^jj 00-X>- ,^y>-jUl-l 

^ jr 4 l5 ^ ^ L5^ c ~^ a * ^ -£jyj*L* J! 

. tb^ii-Li 4_^\_^ jb^Jl 4^x31^Jl ^jA Ip4 jL>7- .A^xJL^j jl 


. aJl5»-I jJl ^_^J| c-b^3 (Jlx»*pb t <U 3 ^j?b>“ jJl JJjlSl jJ-Jl *-UP c^iLiJl I Jufc jlxj 
^1 aJLj^ laJl JjJlP- Jjfcl>- (_£-bll jjb 4^bllll ^3 4Jub»vj3 jjj}l?7i LjjJ jlS" 

Jj-P ^ bill I ^cJj JJLl 43 J j*-* ' (j gl ^J-*>7 jl ^-^Jl ^lp 1 ^ 

^J,l 4_wj_^ a3j jlaj (J^>tl> jl ^*j«<k5vil i UJl ^JlP —2*r y-i 4jI tJjLkJl o ^Ss3 ^j£- j j j 
l^_jL^\_wa ^bllJl jl ^y2 jLtU jiff .U j3*- ^jA Jug-XJ |Jaj t_£wbll Jl ji b*Jl 

wLflJ . c-b j+JL)\ ^-Lp 4It.» iI ^oJjbT ^JipSfl ^bbmJl ^XlP ^ ^ dll aLIS |%-^Jl 

.oAa 4-<k->-j^-ll ^J J j^P ^-^jl 4-L>>^J,l AJLJi>- 4jJ yjl pjl tbj^3 1 _^ I j->- dJulljl 

*U ; L 7) Ol-Jb 4-wbi-P ^ j jj ui! j^lp jl -L*J 

Oskar] b/ir^' 4 Jj j3j 3 -ipl^« .a^j^J l IaA ^?bkl 4 _bjbil aiy.^ 

tajjl 4 (Jbp cj j) » / 2 ) 3 ^-Ai jj-! j^" caJlp ^lx b^ jj-b jlT t^-bll Klein 

. -Aj Jj>- I JwJ^ 4 j-J b**Jl ^ ^Jl AIjjJj b^ -L_Lj jir ^ b^ |S" 



4_o^Jl IJL-« 
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tUajiJ jL-i <.^J> jijJl J^-L-Jl ,_jLp iS Jyi]l J,) jy Jl _/L- 

^J^-Xo 4jLla_j! l_aJLJ\ 4_Jl <*S- lX —y . 4_L« «, >yjlJlj Llftjl y c<> ‘diap 

t^Jail v^jj3JV-iJr-' c[Margrethe Bor] jy c~>jl* e-IIS' UU-i .jl y. 
L$J>rjj 4jjj ^JXsSU 4 jT JV dl>- (_y Ld CO-ilS" I^jV ^ ^j-ixa^ 

, 4»JjLp a jl>-l ol Old lo-P Jj y& i ^ 3 0 - * 4j'S[ Jj ‘tLiJ^ii! 

0^"j tj^Sldl /^o t g» : ^->- telJ-L; ^ji-oJuLa Jlaid 4 —«j>- Jl (_£jJ Old tJlJiil 

, wli^j jl jJd'j ^1 p ^ol—31 Il-aIsJI 


^S'jzy jl oi>u jl c^Ldl apLs^JI dd>*Jl *LjI 0 : 0 y J5” ^_pj 

C-^dJl ^1 ^y2j\.*,<2 L5 lxxP (-3 _o 2^ (^1 ^lp Ojl-Alpl < 3 J 

Ojj^viJb . ^LL I jjb .jS^J jl . AjJj AoLgjJl ^ 4JP ^o»j jl 

.oVU-^-V^ t^dP ^ia4 j1 4j>c_JJ 


j^So (jl jj-i (Jl^ <^351 d*w~Jl ^lp tj_jaJl Uai_^ Jj ^IdJlj 4-o^Jl jl j^j JJLpI 

j^^j jl LgJ ^Ijl ^jJl 4jx-w«*j^^Jl d-jj^5\_ll y* 

L* J^ - dJ 4o>- jj,l SJluJl l_3^xo C- lil . ^AJiJl ^dxib 4 _woJ>- 
- (3^^ (J>> l-^t 3 0 r^J V 4-4 j jb>J 4i“ij jl i]jjdi-C. c4JLou dU9j ^ 

j jj ^ ^Jl L® j-^ ^Liil . 4_U^LiiJl o juiJl ^ oUiLp^ j l L^ 4 jI $\ j>?\ JjL^-1 liLL? 

,4-dll^- d-J*Vj C4-L^jf 4jjll>cll ^cjluJl l4j>^j-<Jj ^Lo-l^-Vl 

£*3 j •>-'j oT^ oy JT jy>> tJjLiLl ^ 

.4jjIjloJJ tcjIiJI 4JjUJI jl 4 wj1p jl jS* t^ili jl IJla ^oLJ jb>o jl li^-jU.1 

J jJfCj 4_o>j-«o3sil 4j>-^ll <J)j jj ,^^-jJl J jiaj J-j^do ^ ^ 4-o^Jl oJi-Aj 

0 jjdj Ijjfcj _jjwX^ jl y>-\ d^VL<»^>‘l j IJ d—iwb~ Ji 4-d*j 4j>t--o jl 

4Jjl-^ ^3 jjj 4-tfj^1? ^llljl jl5" -A-dJ 'i^Sj^T -3 4-A^-V d^L^LJLl dSswoJsl TtJldil 

. Jj>-I J »AJ d..>- d? jUd! oUl5d.^l ad* Jd ^Lp d.lU-1 
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*-JJ yJ jj jlju 


cLJlIajI yAyZ ^Jb jJLp tULl ^Jb c 1927 ^ AJL*LiJl aijLwwJ j ^p 

f\j Jj'j t[Alessandro Volta] Id ji iiij lS 1p j J jjyr.VUxa-l 

jl a J>*i 7 -^ J> yt- j*L«Jl J tlI>«jjU . ^Lkj^D 

Lg—3 .» 4 JL 4 LP t^^P-li ^jj ^P yj& y* * Lxj jj.,* a i O^bwlili 

.£Ul JjjJ- J 1$j y~i ^\ Si^Lii' J-^J <£J}T^ Jr**> 

bbyl ojl^- V S_~iiilj iiai! j jj u^Uip-'^L* c~!lS* 1 <twi c-itdJJ'i ( _ 5 1^ 
Jjb>o jy b)t IjS-r* ^ (^ j t k« * ^ 

. aJ dlpwL* ^>tJ ^-lp ^y* ^-b^b Jj t^b^i cbj^i ^Jj}3 l* 

c3y*-^i . A^^J^Ji N 3 .tu.rc a»L^ y*y> ^ 4j^v?l_>t_L 1 jj »/3 1 ^-LpI 

0-VpL»»^4 4 ^^>ti.l jjA tJ^b^LoJlIl 44 -jcJ»J jjJa^cii apLvn^> O^ipi ^O-Vp ^*^[1 
^Ji CA^_JuJi yb\j . jO^-Ljl JjA _\j jii L^_X_Jj t 41.^ 4 Ol ji-llpl t^J, Jj 

■ W^ l J3 jjj jl AjLJL*- ^1p ^-»b j _/>*ii 4^ J-LJ cjLil fUJl ^ s/ ' 

caLoI aJI j^p tA-s$L^*^\^Jl tb^iJi o^Ljcl*xI ^ JL«j^1 (_^1 

IAa ^ 0j^-SH A^kl^Jl APjljil jy j 0>ljLp ^ 

tl)Jc3 [a*J jJI c-LoJpJ l)1 

If- 

. A-J^^ jy*/3 1 


LlJL-I (j j OlS" Ajl tjlill l jy. cJ^ 

V 4Lo^>- 6-bfcj c Ax^Jgjl Jyj\y£j ^>njjJj 4jL«Jtll AjljjJl L5^ l/* 

^Nature 4l>ti (_^^b»Jl ^jLail cJl?*^- L^Jl ;j Vj c aj c^ULA^-t^V^ 

.Oji jl Jjj>- UjJ ali yutj tiijJaJt J :jU y* C~L*a>r US’ 


UlP Laj ©c^^LiLl b^L_aJl j\ 0 

L?rlpji ^j^-JLo JS" iji tj bo-S^j t ^ ^ 

^ i* j_Oj ^LiJl ji j-A CAxJl> Jjb>~ L* i^b&j l^-ui^w* ^Jb 

44^1^3 Ojo*-i \-a ^ip ^^LaJI ^^4 aJp ^J> t/s^- j» . A^Li L* Jj-L>«jo ^ii^ii 



4_u\ JC« 
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jj US' mjJ! t._>L>- ^*»Ui /^S3j 4 1 JuJ l>- ,^*U 10_Aj 

C-’L*jLiil 1 J5 Cj ~Ci j*-> ti_£e-LO Cj* ^*'-** > *^'' ( ^rj ^ 

• L&J! y*At O' u r*'4* t$Sf if^- ls^' 

j* Si 1 . jjj a-» -^~ Ji (3^% ^1 j' J Mi J . l) yh) 0 jy i y* £ ,_y 

^ j jj AjjLiiJtj o^ii.' ^iL; jtOxj 1 _^y! (^ ‘‘'—“ J *j f^gOJl ^J-*-* O' 

4j 'j « ( _ ? g-i ; ' 5 ' s s^ 01 OV' j-Oyjiil (jol ji t j02~J* <sy* 2JLL~Jl ^g-iSl' 

. A 3 jS*a .^Lp t [ C y*J 4 J yLl o* ^70 jjU <_£-U J^i (1 

iJjbj y>%si\ ^ ^-S\Jl lSUlfsJ> ( y>r\^J jS' JjjU U U>tP ColCj lA$C& 

.^JjJl p^Ui>-I s-U-Lpj ^jv>-jjil ^i>* Jj UjUJl s-Lq-Lp aI? .<j->- jo ^1 j& 

a>~jj 4 o jc^Jl coI ^y» ( ^_pJL aJI j*x*j . 0 y^ t y A *U ^ US' ^*SD 1*Aj U_aJ 

.4—U-ljJl aJLU-I Jl Q j^.:ij V 4_>- jj Jj Jjij ^Lp g-1 ./gall ULp j jj 

.CoU J.».il ulc Ji^lj ^4-Pj_o c4 jU j?l j%p| ^Jcj\ ICjJ^ ^ jo jjU 

^ jL^j! ©I J f ! 4(*jlaJ V ^Jl jjj SjiJ c^ Jxi US' c^-Lcc-1 ©1 yl 

^sJ2-L^ jj 4^-l_^-i *CPj Ol ^ -A 

4jI Aj^j ^ 4 J Jj «.ljV jJjUJl jj,! 4 j ^Ujsl t^aotjl US' tLjlll ^ SjSU^V^ 
JiL>- UaA^> ^jmJj c aJlP J^-*d 01 ^jSs-Cj 4_aiJIj l^j-L>- *)U«j OjS^j 


.ULp _^^‘" 


cy* J’ 


0 jC3 j-^ ^ I 44 jL^_J^ <L3 . IoU>7 jA CO U-<kJ>^_ll | \Jb ^a LI 01 

^JSv-Cj jjj ULp ^Sj 01 ^j -3 O^jl ^ 4 jj>xj jdo ^Lp jljv^pAJ c-A^c!l ^Lp ‘UlS' 

coljv2cJl ( j^p Vjj^w* OLS' *coUJl ^Ju ^ .l-^-oU 


J^lj ^ ^3lJul ^ygj U US' t^JjVl ^Ull ^-^0 iSUc^-U>- c^jUj^I 
JL CfrLjUJl cJCol3*^Lii-l .UsLiJlj 4 jlLU| L^_>oU ^y* 





'r^S\ 


LM 4 j' j<■_ >»,,/Sj iJl^J .viJu^AjJ ^1 >*_pJ 

.aJl^pj ^1p cJj?"’^ 


aS”"^-L*>> j^jIp / ^j>Lp o' *Ajtj .LlI^LsL ^ 

j jjuJj ^Jj £ i^^^>ti i ^ipL /^j i 4-J'-\j«Jl o^ pLJl* ^axj O' 4 J ^./g ?I 3 

4j 21P -Oil . IgL^ygjJl 4 ^^ ^J p dlj Lod 4 -j^ jl i ^0^ ^P ^-^\jJl Ls^^il ^-X*J 
43^Ld-| 4_w4^oJt]l (3 ^ Lc.j . ^l-IP*"^'' -L^il jjj ^lS\3' ^tJJ^ ^ 
tLoJ_p n 4 -^jL^j 3jdJ ^\-iill I-Li t_->-l .oail 

C-~POS j4-^IjwjI O' ^^-L> O' A*_^j iSs-jids-i tlj^jill 

. O-LjOj C—j3" c aLjO-wj tL^J'j t<LLJ1>- 

.L»^OauJJ dOa^' 4 JL^1? O' ^£'j c4j'j j>p 1 

.aJ-L^ OiO>LidU jj¥* -iil-lA .^**0 ^ cLjLo^>-IO' d JJai 

3 ^*^ Or 4 tdi^OOj' < »-Pdp 0 I 3 Lo-^-4 jS" «-La] /^Xj ^ 'd 

j\p - ^* 3 ' j ^Jj jU /^p a 3 li>o 1927 (J-^.j u*^d*“ ^oi -LaJ . Oita <-pL_-* , I 

^jojjljt £-4 4-LO ^0 Jju v_^~>t_-*j 4jl jS' t j£-s ol>- J,L»j^I 

^1 O-Lfij i 0 PIO 2.4 4^*.^ ,^J p 4jJ^L^ 01 j\P C4 _*j^ jl . 1 ^ flj i . ^-Lj l o-J * 

. * * t c 
Jds Jju j^-2)jjC> 4j J^L^ C-^* *3i^^r 1 . ^ cUa^j L 4 J 3 . ( - { ^* 1 

4li3l>ti!j 4>-^il 4w3>c-Ju]l c cL-o—^j (2^*^. <ApLa> . 4jc4Li-l ^ *^-r*j 

. V ^J-L t L-oJLp 


11909 j^^r 1 ^^-r 4 *—^ V jijoifidi oi-b v a^yoiii 

L>sJ-C ijl 4 j ^la.111 tb^-iJl Ov^ ^1 tO J ^^-jl-L OIS' 

4j^2JJ ^ll 4j J&]\ i jv ^c-4-b L ^_)\ J-P L^jJujIj ZjSsP «.j^Jajl ^ o-L-L>- 4 j^Iszj 

^4-j^J| l-Ui ^jujAjt 3*^i , | • [OjJj-flJl LL^Ijl-Lv^^'^ 

lJub o' jS' .‘W^jL^iIl t'jV' Or 4 ci! A>-Li“' (0^^ 
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4_;j Ji\ I A--* 




jCj\ y* $ \; >/3 L>nj t^3 C( -Up cu*j y* I 

.^j^ajblJb J-Lo bo^J gT.j cL^-^Lvi’ Jo* C jji ftiJ b)U 




J v\ 


^LoJp- t j-*^yT «-LaJ ^ja aLJj Jju 


oIj-lp c^- c*bj^i!t ^ ^aiyA j£ c y* y. ^ 

JiUjj ji Lp [Ernest Solvay] yy> c—Jjl 015”. "olJ jJjiJ J 
Jjuj l 1911 ^Lp ^ jj^j~a!I oliy^50 <LpL-/? ijl-Ljt* 0 j y y&>- ^JL*JL5 jLa 

^ -Lap ^P-LL1 ^1p jvflTfrl $-LaJ (^j^-4 co-UJjJl ^ l»J^ j O-^^-XJl tb^-J 4 j^Ij'' 0 ! 
- ' l ^ j 4 OjjU*P <Lgiu-ij^ ^ Jjj jj^* (3-Ui 

. f fl * lfr b>-tJ4 j^Sfl a1u*V\ J^>- -<Sjj£ fl-^J y Jj c^joJUul 


* * * 

\^ 0 jA Qj£ C jA -LAP JjA± ^aJ^*J>- IJj3f ^-Ua^ ^LbLOui pliUl \-L& 

-L*j y <u^J __ >.-0 ,^Ji3JJ ,oi0*^\J 

0->lyL-wJl ^ La*PJ L-*S"jj Aj-oJl*JI OoL j-lJLjl ^*4 wL-LaJJ Aj>~ L- oM jSL'y* 

jjb>«Jo Jl £(Jj'vil .,raT.->tl ^1 p I1 jJryil 0 -La cJl© .d—- apI .^iJl 

.lilp ,^/b^b Cx^ ^up - 


j^y* -biP 1 -L*j O^lV^ ^bJL*Jl ^Lst-X-w\ u -*—jj 

Oi Jj^j c ©jA y&>- b*-j3 ^Ip . 1927 (*^p j— cLaUI 

cLIIJi .(1922 ftp ^y a^-jU % j *^11 1924 ftp ^LlS ^p ^tp 

I-L-4J l^-Jl^l-4 r^liJJ z^jpjjAA i£ j£ 2 JI—* iJUjb cjlS' ^j-^Jl 

. >JL+>\y*A 0*!>b \^y>^ ja ^ tx»J^' , !>t5"j cA->^Jl 


jl LoLjcT ^Jas j j o! c bU- ^tj t-b-li-i j fCJLSJl ^ < jy 0-3V 0-U>- 

J>ij £^tj-Jl jl*-» ^ ji (1 .jj^ 5U*i\ c^' Jl jjwL^j (^s^j 

l^Jj>- ( 3r~ v ^ ^ l -4^J aj j>^ Jl ^$Jl l5jil$LiT.^> aJL; ^1 

cAiL^idJb c-^*a- ^1 (J Lj>- 015" j tot! jj tC^I j jib ^jJjCj 
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y ii—jli-1 ^ . L*Lc -Li! Jki jl caJVjJI _jl 

t( *£j» iS^JlSLl I^JLp aJjOLa ApL ./?! y P AsyJJflJl £^loJ>- 

Jj jLJI Uailj 4 ^a j^JxJi CjL*- _^il ^ A^ a* ^p LaVp Ip Vi .5 -VP? Jy>- ^ 

JIs Lo-j 4 I Jj Jj£ jAjbj 0 jtal?- iJuL aij^Aj>- jVj! 




4_JL 4_*v\ 5 UttLa-4 


4(^£ jJjjJl ^$wOLA-i] L*Jj J-L? Ojj 4 AIj jyJ VI 4_>7>1 a<v>j *V 0l5 jjl 4 LaI 

o ylaj 4_gj>-^ ^P 0-V>tlU ^walwAil 05 . aJ>cj A3 j j AjJ JSv-^o ^Jlaj ^_U 

5 ? 

AiLvJlj yA^\ (I Ajl *>VjVS ^jL*J Jju COtLipl J—*a5nJ 4p-^Jl l5Lj 5 \_^a 

f JlL 0V5 La LJLp 4 yTjil Oly^l^ J*)L>- . L*x>JLw^a ^li-l J*y„ AjJj 4^J-02_AJ ^iSl 

OJJj JjtAJ OlT 4^-5^lJ ^Jol^J C>\ sSjJoxJ JyO-J . AJ 5 L<-*.tJ I ^P i - ,/l\\ 

Lo-J A_AiJJ LC. ^5^5l V^-jlSwA ^ ^IajJ) ^_xJj ji Lc.j aJL Vijoc* 4 Aj jlJjpt aaj y^ 2 -; 

. J^iL ov5 


oVpLJI 4 ^i-*iaJ^ oL>j JjLJ *0 jI .L^» y~£- djj-Ji>- Jjc>- CfjJlJi ^1 p 
l*5\_5l VSs-JiSw* ^.p^j 015* 4 /*>» 0 j^-Lla olijl ^j 4 oVpL«j^“>L! aJLJI 
^ ^Jl 4 A^jL-* 5 aJ 1 j 4 A*jfc> j5l _ AjU^-A^O ^ J.P 4 ^ ^ > 1 ~LaIx» ^P ^L^23^f! ^lp 

,y^>- 4'LL>-1 00 i—j *^*v 5 Via 0V5 . a--o_aI jj^- cJJ^ 01 j 4 a_J5 a^^Vap 

(^Jj>-1 ^ .(^^>-1 o»L^V jux^I ^ La ^LJ-I 

OLajJ^j ^>-1 t[Paul Ehrenfest] c—iiy>l JjL ^li 4oL^.Uil 
^ip JjL (J j^- j5vlil jjLwn) /^a 0^-A3 4jL5o 4 ^yLSJj^ yL* JJj-Lv2 J ,^-AjL-JI 
V^-aL«-ia1 ^jp^p ^• l/ 5 jVi jJ5 u J>\ JJj 5Ua : 

4 >5J) J I 4^j^^51 ^pLj5. oVp !jA Vjcojl>»\ j5J .^wLaJI !-La ^55io 

j 01 j ^ ^ -LaU o VpkA^A Ajl *^a> 1 0 Lo-i-o-ij l .<» ^ pL^^ 0V5 aj I 

•r'ji u J* 


Aj 


->V_5 


1 4-a1 tL>-1 


4 £-J g 







J I A^/» 
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A.OLU? ! ^pl /^P ^v^litlj 01 c4_uL^-Jji]l jjLwJsl ^—>0 Ur JfTl ,^~w<v*A« 

Aji j->-*Vl l)I y> L5" 4^»-^Jl l^_u l^-w* /^P f^UAJl Ax>..^ P. ^.1 la ,.,^> I U)U^ AJi] . j^AJiJl 

<W?L>- a!oL^- j jJ i_3jUpl A$J . L^IP ^ liAil Jl A~*>La 4j>-L>- .J Lgjl A-A . JL > - I i 

>$y^. Ur^ 


,_/’ _/^*i L* 4-15” ji 


4jl 


^w>ej ^Jja Ait! .AAJfc.} 4j J P-- ^ aL/? tf ll 4jlj^l ^A^-l 

i fij jS* j£" C^U jJCxFtfl Sj* y^UcJi 1 tjl -%-^Jl—* . 4laL^Jl 4 jI_P 

AaLA ^Jp Iw3 y» 4 A^>- Jp* ^/2 jL^2_>- 0>U j ijSf . 4^>P*>8 AALA J yUt-^a 

A * * y*3 ■* l, -J l_cX>~ la -o it > ^_ [ . ».' .»u U* 4 0 ^ y *£? ^ U^wwwwJ I i J 3-i-P~ i- - > * /? ^ Au U 

^a-«j^- iil ^ L*Jl £^-Jai! U^j^Aptj Ljj ^Jl 40 j-fcliaJl oJ-A sJL^jIS^) . ^>-1 AoJjcaj \jl~>-l 
<»jt+s* ^UJl jjiJl aJAj [Augustin Fresnel] y ^Ja^pjl 
4 (p^...a1I A-_>-^Jj 4jJg-Jl ^Jp Ao-^U^-I AaI 

A^jOOj jS”* ^-A12 -v£2J J)! JUj^U (j£ j^« Jl UX^J lS\J ^AvmA? "V Ail jLAJ 

l^^ j> j>p j£ ^pJI ao j£^\ aaU j \ , j >-1 jl ^w?,3 A-^iLiJU 

.^^JaP 4 IaLw21 j A-^-i^Jl A^j^ laJU *^PJj y>j A-JLoP>“^ A^j^ la j 
4 U» ^AJ/UpJU ^jja^ 2 J U» . ^ jJ4-* (J ^^s-Alli ^ip Ujj>cJ ,^-LJU-Lil 

A-^>“ji .1 aJIjJI ^1p .1 j£L>*& j>- 1 £_~/ 2 jP. a^»II jLoJ^I 0^ U/yw c^* - 

^ U^t_j Uo-^3 4 P 1 '}-^c. «-**_) J' ot^t3 y\X*o 

^^IwLs^l Aia^- s-ljji 4-^LpJl j-S' O^nvL^* U)JwL>tJ Ll*-P 

jil-w^j 4j| 4^%-^il ^JlP y \Jill y2>\jS>\ ^Sv*Pj ^-_v^l L» v_-J \jjb 

. ? 

4-Ii^“^ zy**} *• ^-^2 /t-^J U* AjI ^%_P^ 4cjUa 1) 4»P^w {J*yAj *Vl?I 

jj A^j 4 A^oiJ j a^iS" ^ JJl ^t> j JJ J /j\j ^1 jjJJ JL>- jJl ^.-g ll j J,/?:!' UjJ 

l^ Jt-Pj 4 A^5j>- ^v>» 0 jy^~ L>cJ Ap j j -/^t! I I A_A ^5 . AJL»» ^1 ^j>- 

.Aall 4JAy ^JJl 4 j.vaill 
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Ju jL*j 


(jy Lo_j) ^ ^ywSfl ^1^iaJl J jJs £-kl~Mj i jV 

C *JL* j d3l-L£> jjl UV^ • L^-Lo^tj A^2Jl3l w> j j Jjj ^5sjl ^ L^.j Aj I 

0_w>ilj J_w*2_4l)l) olj Jj^vJ^I 53 ji^> Cp-^Jl l^J l^L^a j^j* » 3gpl Aj^Iflj 

/^«l5\Jl jLo-I^V^ O^^J C_J*jp^> 44jlj“l jJJj ^ . LgJ-* 15"* JLC. AiJj ^.JLxJl ^I.vvJj 

(_£jJ 53 LlA .Ojl ^ ^ Aj ^Ji-J! J LoJj>-V^ l g .. ^-S\Jl l^JlSw* 

j^ili! aJbLi aJL^ laj cAj^ lajJi ^ cjJlL*o J t^- 3 j , 15 " ^ o. 0 -L£- ^.^ti .^-L c^lj 5 Jl^ 

Aj j» jjj L* A3 ^*_4 ^ ^«lj jl ^yljJ-jjJl i l*Jl ^ ^ j-J AjI j^lP .J^lla-A ^J>«J ^lp 

l£jlSL* ^1 p Oy^j ^*1 -.-^->-^1 (_Jj-v^^31 J! j^5"^Jl ^1 p ^_p^>» Ajli I jjj coji , [5" 

A^<>Jj>- jjLop'Vi J j ^ jl k^_>cj . 1 U5"i Lo,J» cL^oaj A_£j jliilj ^j-o-XJ jl ^%-5\Jl 

A^x»J^L.I ^>>Lj jL^jV ^LoJ^Vl J^--Aj j^^o ^jJ . A^SC^*l>V^Jl A_Aj J±2. JL) 

. aJL*I^J| 0 j ^ ]l -L*j I J^-AJ i s-IjJ^aJI vLo-Lp jL £^-_L> AjI ^ A_JL)J^jiJi 


^w>» V Aj'i w>Lj^f jP->-L>- A-j jJl 1 -L-4 ^i Jj>t_L^l> A^t_>- j r- ^L> 

jj.0 _ A^lAjJl /^I^JLjI Aj^ cLi Jj^5\JN/1 ^_>- ol-^^Jbtll 0- -b jit U ^‘>u^-V 

JS” jl— s. «JwjVjL ij ^k"- 1 .2 JJAj tOji ^-A-f 
V liJu^i iJ-llJ' 1 _^ Lt ' J^Ur. -1 jl j 

, L XJ> ^n: A ^ U )lAl 


J^l ^ » I? « > .wsJ 


^ ^JaJlj . ^tC^sJLjV ^3^ !-L& L^w» Jaj>«_^vJl aJL>- ^a>«j <^.* *,<qi V 
wfJJj .LgJ-P j j H,,^a j~ 1 ^ jj o>L4^i*-D J5" jJ-Jsjij jl 

, 1 ^ LaaJI L?_. A^*j 

Ojj w\i j%-^Jl ISLjL^L-4 O^Svj ijl . LaJ j^; ^U caISn-J^AI ^jijjjj j^P 

. L^-Lilj 4 .,rj all 


A-oj 


^^>»L<ij>* aJLwJ.1 j^>/2 > ^a 3^-^3l vLa!,^ -^*n ^-a| L^_jiS" aJL-^ 

. o LoJl^ I jJfc>L>- jl5" c^-^ja-jJ^ a^oJ ^ L^S" c jy-tol jj cjli J-a 3 . y^ y* 

. y-^ j-L Jlill L^j ys yu c^lj^>l A^^iL-jj jL>o AjL>«-^j y» Laj^ ^_>r^ j y. jL5" 




J>\ IjL-* 
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[L*4<Ll*Jl Co jA P 4_jJ ^ L^5” ^5” 01-5" 4_>li c^CCCj\ L*l 

4jjj C~~-a> j-XSCj . jJLaj \ 13 CCJo>- L* 015” -\_aJ 4dljl .<LJLj 

d^lJL Lgj <JiA JiU ^lll l_£j 13 4 jL jiflJlj cJijJ J <c3Ll* <uL^laj j*^jl ( j^P lCo-L>Cj 

L>J fJ_P oL tiUi JLaj c3jCpl 4ji ^P .4_^_A> <j\lCCjl jJJJu ^>0 Jjj ^P 

C£ j5s»cJl OjliL* ^JaCw-j jl 4 jjJ ^ 015” 4jl j*-Pjj . jLdlj jJ xC 4 /j\CJ1Cj1 

. ^>-1 ,^lp [l£^] £~L y^l J3u jIxj j*->t-*-» 


jl 0JJ3 (Jl Za .4^*1 jUJI 4jL ^JaJl 0 Jjfc> JiX.cLiUJl Oj j 0>-I 0^5”jLjC* ^5” Jjj jl 

C-^^CCO -XaJ I'^jLs jyJ J^lp c^CCCj! j-£ Jl>- ^1,1 4jiL?\jCL* oljj lC*J 15” c^dil 
U>- cl! (^ LvL-\ cL^i i!jOil jl js* cl! 

c!^ . 4j>c^>r .,<a 1) .^ip *-! J)to LaLoC&l j£5”t 1 - .-'^ «XaJ . 

, l ^ »lp (Jj-vtSL^I JU-S jl 4 J 3 I*-* 4ji OJJ V ^ln5l 0J 4c£ j>"^ U'-’-’lu* 


c£l ^^^cj jl . jjJ Vj ^cJu_jS f 33L*-~Jl ^lil ^aJ^mJI tULUl <L^>-lj^» Jlp ^ 
0Laa> cl>JJ £~ >h-^La 015” cJl_p-V^ ^ \zx * ^ o Jaj ^f>-j jLsul J* l a.^ ia 

015” ^aJ^mJI tl_AUl 01 ^^Jjoljb 4jj0 ji Jju l_JUt 

«,/? All' ^1 Jft >,si\ 01 -bu tc3^Lpl 4 j 1 4j»^Jl ^ 1 ^ .Ip 

^p1^^c*» ^3 IaLaII djO?L^- ^3 . 4^jL i ^lI_^ 0 ^^0“* c/^ 4 ^^ <> * :> ^ ,, ^1 3) to 

^jj - derKopenhagener Geist jjo Oi^ tl929 ^Lp 

® JJ^- ^W^Vl {j* y> -Up 

015” L« j-Xaj LpjI j* 3^-A*J\ ld*A -XaJ .jv^dl l5\^jlSv^ ^ 4_^mLuL!1 

4cp ^p ^>t^J\j 0 j ^-Lj OOt^ 44 J 4 _AoP- ^p 0ju-L^tio 4pl_Ojl ,1 y c y* 

^Js- ./?>- UaJ .d^Li; (J^Aj Lo^ 3 c4Jl5^Cull l?. ./J ll c5^ , c^LoJjxJL 

. 4JC3sG iA>u 01 ^JaCw^o ^jA 01 -U jl 4jl j|»Pj 4^31 jil y»Vl ^da-LoJ 

c^-w«Ui-l ^aJ^-J 1 cliJJl ^Lp jJj* u*j .~L*j 1 Jjb Jj (^cczcjI ^jj 
_ jl - 4jC^is 01 J Uo cl! ^duvJC^wO L^jSO 0 ^>-1—- 4_fij^la j I*c5” 
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(Vjil jy. 


aiL-^ ^a^JJ L}*‘y j-0 %••-»>• 4-IL jb-i jjj 

*^4 c^jLi-1 a*. .1-91 j . 4Pi ^3J . L^-ip ^ 0^ 4-Jp ^ .~J ^ A-o_pU 

atWl .u <j\ r li)j Lg-> iJ_J-*i Oir""-"^ j^i ^ l3j^-*^ 

. ^rJLiJl ^iSOl jlSol aj^Lil aijiji a-La-L-~a iSs—a ^ ^ 




51jLl£| <j Vt 
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SljLlI C. 


oV» 


99^J 1 / *—ju_jj l 1928 »_A~s^s> J^r® 

“'-TJ iTi 3 ' ky=^--2 ^1 «LOJ-3 j y jJlJ t-Lflj ^ '^u»\ ^>7 ^ AjjL^s 

ipyi ^Jj^laJl ^jLjl |Ju9 jlS” Lo_S ^LoJJ&b J^J ^■■a.T...^' Jj*j ^1 ^3 l , ~ -4 j 

tllyp Jii jlj tLLj' " 9 ^ Op! ok ~^do (.[George Gamow] j-*l>- ^ j^>- 

(_pL>-L 3 ; ^>-1- ^ .1 j jp~ 4j Q j*3 (01—^ .*^^1? Id-^P 4oU d—Li? 

olkLJl «u g;JJl J-jLk' *JLil jV C4_—Jjj ^^ Oj^LscoJJ jig .,^ 4 4 jL) 

^2>5_L4 <\J jl ^11^“-^' 4 jI jJ 0\^> L* jjJ a1Lw»j . wLflj JjS AlL>- jJ A_Jk3 

.Otsl j-4 4 4 jLj t^uli 22y . P 0%Xi 


i^plxJj^l 4 -CJLaJI J-* JJJ dUljl L« 

Aik\ cl898 ^Ip cUjX* U-^-p Ak* <Sjj^ 4ili>-V o?-^ 

iLl^Lipl IjL-~_* ol j -LaJ .1902 ^^p LwCkS" 

^ -Pj_J C 4«k*J cbolj ^/Lo-X>“^ 0 yC^A jy 4jI (_£-\J 

^ c J-J>lli 4 Lkl > - 4 jLLa]| jJ2 0 ^jbUij tb^JjJl y <LwkP aJI_>- (Jjl OwL& (jl 

o^ jl lij>“V 7/w>- c 1916 ^ tLJ-P *1 *iaIi 0j%iLwa 

s-Ijj^aJ! tLJ-P ^ ^ ^ (. 4^ jL > JjJLLS IajjJj Ji^: jjj oji 

Ij-o^j4j oi ^^p CAj jlgjJI Aj>-L-mJ| C-wL>“J -Xi aS^j OwXjJj>7 0j&\]& A-jli 

. 4jjj&y\ iSj\ y-ai\j ^lx-iy\ i^LJuJl ^\ 



jJl 


208 


0 y j j^)\ OlS" . jOJL *V| 4_ay £-Q-* Ajj pil i\jyji}\ /^Xj ^ t j jj ^Ur ^Jjli yy*“ 

.JUb£ 4jjJ Oj£j ol aSL; Oo^Ocl* I^ULlpI ^]Lla oIS"j tl^Jj-*-* 

^jJ jl . 1932 ^Lp- VJ j*-ij jl ^ULp'VI 1 jjfc a>w? c-pl <_£^l 0 jjOjJI '^LojSTI 

boO ^ jj>.ajJl .J Lp 1 o~\j>t_l>» olp_Il Jaji^tj Lo*P o^X3 c-ljp-dJl tL^JjP 

c.Ldij ^pLp jl jJ-J 2 J 5 - ^ Ap-o>lJ p jjJl jp ^p^l y <i)\ 

. ol j_Ji ^ lj j3 lS\^jD j \jj j3 I^jU^J ‘,_ ■ ■ - -1 

0>LJoJ aUL_*J| 3 a>Ip y£ ^j^p'xj Ol p* 1 pO*r £pp ^ tojjjvaJlj 

A>pi AJfcUla L^J\ 3Jptll cLaJl 0! ^jpo OjLJ • LOl 

O-J IS" l Ajl ^Jp J&\ w\J J to jiC^^A jS* aLuJJ A> pi 0 ^ p>- p C^ J)3 ^ 1\ 

oLu*m>- j b J y£- pfc LgJli colj-Jl l\J-\ ^1P iiil^- ^Jl 0 j-aJl Ajl*0s> 

^J,j p*L>- I>- t^pj^li_L4 -^» 0 jp^Jl o-\J& A>^p . ^Jix-A oOjb LaJl 

. 'k^y >p j 4JL>-bL« A^^jj 

l- 3 p** ol pjl ^j_o — L aJl 'u> ^ «^>- ^gip J3l_a.^-I ^1 p ® j^LaJl opiJl t Lj^-w^^VS^ 
Ail!? L^-i jJ l)15" jJ . *^0-9 ^ i3 J>*~) aJu ^ ^SJD . Jb VI ^1 AlJ> Lfolp 

A-ilS" l^IP^ ji ^ C—;>7 ji t^pr ./2 li 2jl_>- /p L^->rAplS" 

(3 A_<>j .Ijjl y>^ Lfili tAil^^ jJ,J Jjl! 


LaJl C^Lo-w^v- O^i jpLj ^pL>* 01 

-\->-^ w\_aJ .AjjJjdl aSj^UL ^ ^ tfj py-wj>- ^P l-S^pP Ap^-oS" A^* p» 1 g a .,<^ p ol j-Jl 
.aljjJl ^y>xj ^ ol>«3 ^Cj>zj Ol tAw^ljj cpL-^*V tA>*^il O-La 1 ^ 5 ^ Ajl 

Aj>*^ ll C.JIS" 131 . r^Oil ^jSi ^ puu Ol cii I g ^:y* OjOU ol 

^ A^lp/^SCc jLo-I^I 0 ->-jj Ol «S r ir^l Cyl> 0 >p tol jJl jL>- 0 ^p»f 

pj***^r ol ^j-pOw»«j t pO^ il p»L>* . 3 ^^ *®l^Ol jl->- ^^w«*^-l o^^^ ol 

.olj_Jl IJuOjPj Ij%^ 3 LaJl 



y JLj^-I Ldl j^«v> (_*^.jJ i j>-\ jy^Cj' 

^ i^c jt . IwLjij aj ^y**> jjj y ^SsJl j jjLJI clr 0 ^^ C G S*~ ^ L^J^>~ 

\^Oj\ juJ ^jj ^LfiJl (Jl^Lx-wwvJ>- j*^\_>tjl l y : .M ^.—.--^xj ji Jh*L>- 


jdlp L)i 5 ^Ls^2j .jvtjJJ Ai>t_o CUju J3 L)L5" c^^prL^Jj^J,J d y 
Ronald] J ,yr -dlljjj [Edward Condon] L) c jCxj_^' /nJLjJ 

^Ip ^ Uk>' U^JLq-p! ^JtJj <u^j5j ^^ ^c[Gurney 

.1928 


4*lp 4 -w« j^Sf 0^lp Jdx Jjl 4>! ^Lp LiS\ wX-^-j^L^o l* o^Lp 

4*5s-^^>l50t Aj^JajJl J^9 J -Axj La J^-P , )JL*«Jj L)1 LaJl j^SsjC * J^LD^ I Jj-JUj ^xj 

oy^lls? JL1 4*-x_* <3LLiSf ■ ij^ 1 L)1 ^p .o-A-JL* o y 4La-L>- IxjL* l^>-L>- 

^1 ^ y>ili ^-w*J>- 0 jy^> -r- Jin j Lgjj .43 jiLa 4xJ a1^>xJL^« 

l 1^L>- j^a ^^wmJL) _ 4_s^JL>- 4^a jpoL" 4xL . y y>xSj y jIJl^- 1 yvP 4 Lj LilL JIj L)t 
o^JL^til 45"^i-1 4*x>-S" j| ^-L 3 j-^ Lail (_£jj ^*-J _ ^jojjLfc <Ljj y\ yjZ> 

L ^-oJl^d.1 5y >^^il y* \s*yj jJU Lgjli t ^jA ^f<Aj . 0yy*/3 \ ^ 1 <* -../S) ^iJl 

.dljdl c*5LslL? \1h jlj 

t» # 

^ Lfiil J jLf li! . La-j^ ^ 0» L)Li y* 

L^_Lxj <^u>~ ^ I-Lxj liLoJ^ coljd^ (3daj y>r yh\ 4^wXJ jLoJj>~l 

^!j-pS/I Aid? jjj ^<JCvo oLT IwXSdti jl c Jj^i ^ SL ^ 

a]oJ>- ^ y-\ J,! jljLa y* j Q-Aj C)l 4 J ^L-wJj ^ g* ^ L)l JL*J 44^^111 

JlP^v* 4jj jAJ .Lii\ dL>- ^ 4-jIj jLj Lfcj . L^-LjXJ 

?U jUa-dJl 



4 _*j j}\ I 
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Cj^ 01 l-A-Jl (,J^>«j1 ^ y^^r jy*^ 1 Oici 

{£ y* \j}^* ’ ^ p-^Jl 1 $LjIS>L ; >i .Ar>-lj <bl>>^/l j y& <*.^—01 01 (J>y^V) jl 
<-£y** y* jl y*j^ I^JL^- \yy s^.llaj 01 .OJJL-fc L* ^5" lO_A .oVOaJ^-l 

V- J ^j\^“ 4 , AaAaIj | ^_^S_1 ^ l_^S_J l-^N^^yd J ^ w\-|3lC. ^ P** 1 *"^ i ,, - 1 ^ J jl y^ -~*^ «A.^tJ 

oJlpUjJI aOjb Jjo jl l^v_Jli>w» ^ 4 —.;>** ^JLla ojSL 0! Oy^l 

^cO-jjI j^ipI lili Aj jj *V .oSf aLIS ^ j-J? jJl <Lobj ^^jJl j>p ®^^il 

, Ov2> O^^J 01 y& 0/2 ^P APj^JO ^ y£ lO_& 


Ax_*l>- ^ \*j2~ c ys t- y>xj wl3 OlS^j cL*Lp yiy^y a*jj! i3lJjl y*[>r y^ 0\S 

015* Cyy ^aJ jlaJl j^SsJl lS\_^jlSw« ^01 /^p aLJj ^1 y&\j o 3 -^* 5 - 5 -OlJ .^1 j^rjj*J 

c^Uyll ^^ 2 a> j JaJLJl j jj 4 aJLO j 4 j 4 ^o 4^joJ jL* 

cj^Vt jjo ,uip jr o^p l< i yA L>- .44P .a-ij-A^-l iVi_yj>]\ el^v-l 0^*-ft-a>J 

JjLJ ^ l^.lJdftl^l Qyt.bl—j ol J. 2^1 4j«jI j 4J^J-Oji jv^J' bxJb>L. CUl3l 

tb^j ^Jj 4jjJLJ 1 tbj^ijl laa* ^,-J • LgJ J>*jd\ jj Jjiib ji ^iJt 40 l*S[ 1 ^1 JiT 

JjUL* ^ i yXa il 4jbLi cb^-jj ttb a j! C ^J^* tOibtlij Cglj j-Ul 

di cUlp -X^y y .4 yj^ Qji^,^a.7^ ^ 1 .~ T .~ j L^x— 0 ^ 7 - _ AXo-ZP 

Jp-bJull ^ I^jiwzj jl Cjt-^dp ^Zgj^ Ji 4~L®j«Jt ^jA bt^lj bb i3bjfc 

.gjtiil ^jA jd^Jl 4~i 015" .4^0^1*31 


^ c4_0"^ll ^*>1 jjiJJ iiwailJl obU-obl liOUal <d j- 1 ^ LU)X^XLi\ 01 _pS- 

.S^jLail ^jA 43 bft.pl JJa JLaJ . 4 .a...ft. « . l l 4 JVbtOol rjf- Jp’ Ij^Li 


113 I i_^3*3l tbgJJl ^ 4j1 t4i^» 4jjJb *V iSy^ *_j^L^b 


^ftj^l C(_3-!\—Jl ^ bad" . bJLildJ 4-^1 jj 4 JOJ c—• -L>- tl930 ^Lp 

^ ^ft-^ yjl 1 jr^P jOa yA 4jU3bjs iJy^Sy^j ^ ^ «b J-3 sbodp ^ 0jjOb) 

^^1 - g ' 4~ft—^ ^Jl ^j> ^3.1 Jbft^'l^ ^jl p jll . A - -> I? bdj^l . 4^^b3l o3b 
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c aajpj oyjz* c5o ^S"i-Ul ^ J~> ^Jj 1 4*^x0 jLJi o-jSsil y jyS 


<■ jy.j uy. 


01 iw_-jj V rObj (jj ,j^ai>tj jl ^ij! L—Jl ^iJ(J-Li-I Jj*j 

4~g5" aiajJjJ 015" -Li! . L*iJ ^Jl 4 4JL^^liil 45"0! ia>-V *Li 

.U-U J! -UpJ tb J4>- -2 J->T J 

' lo~il 4 jLj2^j ^jljjl aj ._^l! ^jl lu„4 jl 4 jjI^ jyS d—o' ^Ijl 

i<\Js- oIaJ“>U AjL J& -l >-^ JLi! .aJ LgoJ' AjLiji-l Ji>Lij v tj»^3l iSLlSL. 
.^jVJjL* oO-Pli Aj L. jjl>*Jj 4j^r>oJ' oL*^1*-* 

141 .,sl 3 1 1 jCOOjI obi ^gi-P • ^|j A»*slj 4j ^ 4*gjgj ‘ 

jjj y~° bxj tj-ojtil ^ All y Jb«J J-wj "i I^LoOl jiff .4 *iaoJI i_jjlj»tij' 
sJlji-l o-La ^ fL)j_ajl jul j! tj^Oooil b ~i i jJJi ^y> ^_*V' .fb j-iil jOl ^5 

bU .£T jyJjLfc L^j ^Ji <J,ii> jj bj ^Ja a > i 2 4j 01 d~L5 

. Lg_*3 0 ji <JU>- 1-L>- 2l»....| c-J15" 


J-^*rJ tcJj-LUo ^3 oljjjjjtll ^jpOjtj 01 ^U^>o I^LJl J^jLOjLjI v„ilaj 

£4jLL CU^J ^ i4Ja>sJJ ?u3J ^ ly%^ll £0 . LpLvwJ C J jJLUiflj! 

tE = mc2 ,-Ujj J-i c3j-^aJ! 0 j .-L>-lj 0 jj ji <-?>j^i 
015" LJS" 4jl J ^ij ^^yJjLifc IjlI 4aw3 4x 0 . oOjL^Jl 0 JJ jiJl 43OjJ-!l ^ ^JtO) 

li-* y*j -Lj^L^ ^JlP 4j j-li cJ-5 <; La ^»j-<x5" clj-L>- 4iU? ^ 430 j-5^ ^^ll 

.wLiil IwLfc ylsJj V cL^o-Ls^ -Laip\ 1-L^jb j\ cd-LUoi-l 4 >*s>~ ^ .Olo-Li'l 

01 c4jJ J& y*j ' — J*-L 4jl Lo 5" to-jjLgJl 0 y ji3l Ailis L^! bJ jLlcJT. 

iyyZy) j^ipl IjSCa .fLOj ( ^l!l 43 jjL^ t^J-41^-4 ^wiLiJl yjjjb y* ^J5\j ^ yij 

.4-j^Jl \jy* 4iTJjfc ^i_P jOli 4 j 1 tO^x>-*o jl .,raT>Vl ypLO» j 


^UJl L^r^* (1 Lp 4 [Leon Rosenfeld] wLLU jjj 0 




jll I wLw* 
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j\S' 4 a-wO! fLLUl ^3 ^ j\m *.j 4 —j 33^ l*ApL*w* ^l,L«Jl 

(ji[^\ Ji .^LiJl ^ J—5*/Jl Jl>- c^l ^/p *l>- 

c LLi J 3 I * JL fi 4 rr ^r.il 015** (j^JJl w-3jJl ^ 40^S"jLi2.1 015" LS~w*"- 

‘^LJjfc-Ul 4Jo jp- r^i.T..o.7.>-L) ^JTJJJjI ^Jp- . CjIpLoJIpVI 4pl3 J y*J 

. ^^>^11 dJ-Jjl J-5"* fL*l ^2 j jLil 

i 

, 43 yJ^-» 4^1 Jj JLLs^U ^y> yu w—is" /i* LaLC \Ju (J^OJl 4 jjJ ,J-m2 J 2 JJ 5 JL*J 

*L>-J JjLj *Lj 1 ^ ^ JL« I ^-J->* jpl £-0^3 c-LOp^ 4 wlLfljj Jj 4->t_v^ OJLiJl J jLj 

J^j^xI^wO 4j 1 ^lp j^2J (jl5"j 4 4JLjL>- 4^ 5 ^ /5\_JL*J IjUls-^® JJj OlS* .f-ljjJl 

^p Ij^-Ip 015* 4jl j\P .^^Jl 4 j jjaj 4jL|gJ 2JJ5 01 4 LL^- O^^j 01 i Jp 

Lj jJ-« Jjl>- 4 tLs*2.J ij* 4 OJJ 5 JL*J . JJiLl j £-Ja y* ^lp £-y& J 

.LfcLjji 0 yu ^1 1 ^jSO 4 Lg-wwjij 4 jL jJaJL ^lj3| 

(JwJUjI 01 4 J Jk^~ /-JJl frbj! .0jll ojjfc» Jy y>-*-£ C-~jl5" C^LJl ^J-Jl ^ 

6 * i ~ s' 

. 4_*l*Jl <U^«jJl 4 j ^ 4-^v-d- i J_fc Lg_> JjjL 4^t_;^l5 Jipl ^jy>- ISjLL* l la?- c_~5\Jjl 
* c 
4-dj J^Oj Ldbc* 015" oli y y}\ ^ip LSy^i cS'-Hl J01 ^jy. 0^ 4 ^3l 

(^jjl 4 (j jU:.,^ll L-i j-v« 4 O Jj_^<l!l ^3 J& 4laJ“ ^ . 4j jj ^02jlj Olj^C. L« 

. O' o q <» 01 y>\ lOjb ^^1 p ojyo .4^jil-i“l /^P 1 -^xj t^lp'Vl (J,l ^ fl 1 

# 

^ Oj |^l j»->-j^ tijj- lLvigJ l aIiS" ^4^ ^ olJjj^l ij^> C.MViJ L-i j-v« cVjl 

4 S* ^^“1 L-i y* 4cLb>^ /Si ^>xJ ^JlP J 40j*Ij . 4 W ■ :T. >Jkl OjJ^JJ-ll 4^1-1^ 

Lif 4 /x^ 4 pL-J 1 0S r OJJi .4 pL^J 1 t^jlip 4 S"^>- (J-l*^ ^ 1 jJu (jj^ 

‘LjSI/-! JL 4 ^ Lfjjllp aS" y>~ tbj 1 joC^s <Jj_*_C. 41 _ja ./a)j J^aP /_»3 J/vlJ^Jjl Owjl 

.L_s^» jSfl 


L» 43 II 2 JI ^ 4^0jfc o/l ^U- 01 1 -^a-^ jy 

Uaj>* C-^LjV 43 y ^ 4j) {£y 01 0 j-^S" (^OJl 4 L«1 .yLb 1 Ayi 43Jb 0 yu 

4^4Lai -^>tJ 44^_flj jJfc Lg_J Jli ^^1 40LJ-0Jl 4 j jlaJ.ll ^j^P ^jyJjLb 
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Sljlil c. 


uVI 


j}\ ^ .^dUaJl ^ LJjV^-j jj-j * . ^Cj-^JL) |*JLjJI <_£ j-wj 

^lp d-XS^i ^Jj ^ l l\a£- (jl^ l)\j^« U^- jlfT 4 j1j ^ j-vPJ jI 

.|t-^Jl 4^5^^ jL^sJl d^s'V 1^3 ^iJl £_jplJ jJ^- 


_LlL»l 4..jLTj -,^-xjl lSLjl5s_w4 ^LoJUj jJl ^3 /^rvijujjl jo U ^Lp ^jI jJLS 

* 

. 1 ^JJp Ul ^ ^ P^-vP j-* t- —> 1 jPj jL<ap- 


AwsLail 4jjvaJl LM 4_»ijip- dij J^Jsl j jj f-ld /^P ^laJ. \\ i_J5jvaj j 

CpJj£ ^^^3 4 LgJJ jej 0>Uaj*-l Jd 4 ~jJ1 !_L^4 » ^-5\Jl iSs-JlSd-A jjwtwljl Igj >_3-igr^jl 

l j ^1 'j- 4 ^ (i ‘ J>JJ. J ‘£JV4' .lyl iijo ji j 'yr^ 

IJ&a ji c’oVl oljLii jl Uy^ Jjj lili t lo*- US'" tg ;^5CiJl ^1 yJl IJL* 

. Lap- V La Jli 


(j,l jrcjujji ;>Lp 4|*S\Jl 1 ^v-jI^--« ^ JJj>- ^_^rj oLj^ r 4 _!jL£- ^p-l ^ 4jpjjfc> a*j 
V L$j! jvP _ l. dip ‘.a 43jL«JL a *-^vJl 15^1^ (j ji>o . A^vL^l j\S""VIJ 4^ JJiJl ol 

^jp Lljj Lcj 4<*j 4 (j Lo-I>- V 1J c 4 3^1. ^ll (jl ^ip *XaJ . 4<LaIS^ 4_g,. fl.P I /^P j>*J 

JJJ j[ .^jL^JaJj Qjjj~s3J (jjJlpxj (^£jJl ^ L*JJ f-Lj^jiJl tLoJp |t_£3 ^ Jy^s> 

^jxt^o O 4 L ^*-vP (J C^I^Ij: 4jL^jJ| ^ (JL> ■.» .^ 4jj Lad I (j\iLJl^ 


4j ^JdJ ^1p 4_j j^JU jlj lxllA» JJp J-«j ^-sd> ^ ^5 L^Jl>* 

,4Ju>»LaJ| jdJl JjJjdl 4_43 j 4^tJjldJ «■* A> w3 J-— 


ji L^iSf 4 L^JjjL>* ^p 1931 ^Lp ^Lij-uiJl ^Jp ^ J- 5 .^ «j^L>7 Aii- c^&j>ep-l 
^>-jjj cL^JI jJz- OtUr Ji |%-^Jl C-J15" lil La ^w2j>o La^*1 

1933 (*Lp 4 oJj>-j ^ysjJjlA ^1 JUl ^LsJl OjjLi“l ci)-L C^>tJ-A 4 ^>-IjLa 4_Aj 

Ojljllj v_jipLsIp La /j-a ^SsJ 4 L jj_-/?lj_A L^-ZPxJ_a 

jl 4^^fc>sJl 4j^lajJl 'J} (JLo-Ip- VI J^p 4j*jLpJ jLj OjJp-*^ c4jLp- 4djp 4^jV L^dJl 

. 1954 ^Lp ^i>- ojjL>«JJ 41ajj ^p-tj ,^S' 4j ^ijju 




4_*J1-L» 
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o>Ip tC-JliJl j j2}\ ^ cL^uii y ^.Jl ^iJUj ^ 

^Ip AjIJj ^ Idl cL>7jl ^ c3ljl 3^d>> ^*_^Jl y ^lx>7- A~~*iLwd! 

jl^J jJLo sy~j. ^ r ~^yd\ j^- uai ^ aIsJ-JI ^Js- Jcj> J, y^\ 1933 

A*j.dJ a^lp^fl y* ^j) & *^ ^ O^j^Ldi p jZj . A-4^-v2j>- L ^ j ^\. w . T .. d ^ 

j-Xpj j*Jj«J1 y*j Ai-^s y. yy^> old" <j;jJ! *.yyJiy\ .o->l*-»UOj 

aj^Uw jy i jL^jdl ^j az»j y* \*y£ ( _ s -a»' ji a 3 <_£jJl_. tAJllVl dliiijl t 

Jyxja ^xb \j£j tLgjjJ 1 . .ji\ A A-J yi ij yU~S\ A*-*l>- CO-P j . Jb*^\ (J,|j 9 jJ> (jS y_ 

[Institute for Advanced Study] oJiill c->L0j-d1 a^uj yycU UjjidlS" 


i LJ j jjLJIS" ^ COJ ji\ ^LOaJ ^JOaS aJ \ j£- . oy} O->0j>ccd old" (_£-Ul O jp - > ^ 

-X>-j ‘OisOjSn Jia Ail j^p . ^u>- lAyy^-l Jij Lfcjlj ji <J*-" ^ 

^Lp t ois" wiii 4^j>c_«Jb [^ lS3 tJ^LijJlj 4-<»-*_<2_4 i4ju\j ISsj j*\ 

4iol jjl 4jj')j\ ^j t4^j^Jl AjjU^SwoJl V - 4-jlity 4iL2^ J Ojjji\ t4Lfio 


tAjLwwJLiil^ t^L*^ jisl ^3 Aji-wo-*Jl 4*jllVl 4sliiil ^Jj £ yJ-lA Lg_j ^j>«_Jj 

•c^'j 


J ^^3ji Jjj cALlL-JI ^Jj2A> ^Ljj jJl}\S 


^ oliSf^ Oj\jL-«J\ ^\ ^\ i j C-ii 3J lM 

^*lp ^ yi-l J^oi JjI^j .C^> /fP j'_^r 

0 J. ^ ^ j *J •Ail ,4_ul! (j! t ^^r*“ *0 y*~^j* ^ OlS" 1933 

J-al l-lS^jb j5 t<LgjLLll ^3 j yliJl j «.LpV^ jj tc£^l-g-^ 


joladl J-iaii jij Jlj jS"^1 


V \Jl^- 3 OLS^ lil .^ruXJUjl v_i->s-v2Jl C-d>t^Jjl cUlil ^ 

^ >1' ^_£2JC« ^4 4_>“ Ljl . l*j Usl 4^3 1,_ - c- JJl ^j->r ^ ^ ^^ , * 1 ‘ r - ; - j 

tl933 ^Lp ajL^J ^ . d^jiiJl JU3fi ^ ^ 

^iail ll ^ 4^3 ^-Ul ^^Jl cL>^ t jj^j ^ 

L*' .Ojo^l ^ ^Lii.1 4j IxJl tL>-jl ^ <—jiaj Jjtj . 4^ 
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SljLil c. 


JiilJul jlS* JLai 4 ^ 0 —“j Lp^-Jr! ^ <j[j 4 aJ^<s>I Lp^£j l)IS* (_£-Ul 

tj ^^Sf' <■ ^ .aTL^ AjL^j i j&- iJL*> Jl? Jpp- t^jjdj V«T 
£-k>-> ^JaA ,-bl JL» y>xj ^Lf- A-Ja-Ju Lilli ^ aLJ-l ~^>rj AjI jS- 4 Lpj^j 4 l J^Jjj 

I 1 I OJ J-*- 1 ' aJ ^ 4 j\£ \ ■ i, ^J ■ J t 1 ^ ' 4 L ^ 

ibj-j ji If- Aj*-JJ CLlS” ^jJl 4AbLJLf- ( j2LjJl ^»ig'.~J ^gS" iLjJi 4<S.i!>b 

. L»* ^ <Jr ^ Lj A^>" J j CJlS” 44b‘S I ^ ^ j jJl~»S"l ^ 4Jjl aJ i ~ . .'Ll J 4 


^<i l. .. ^ ^Jj jj . 4_;jlj jj£* j& 4 1938 ^lf p ^ b—ojJl lIj^j jLJl Cj^~J 

ll-L Lij-U- ^JJl 4 ^^ ^ [Advanced Studies] A.jJLdl oUjjJl 

(_£.} o^cj 4ol~bab^Ji (Jlsf ^ 4<> „i.».i (_ 5 -Ul (_gJ-JjjSfl djjjil ajIa'j 

.[Eamon de Valera] IjJli 

Li_i ts^jj-fl' i_^Kb>- aJjI c\__iLLl _^Jl vb^j-iJl f-Lfclp ^j- 4 A 

jV a 1 ^_- a«^ ^5o jl o-L*j t J-«-f- (Sj>-\ («-»j'd- 4 J (*-*'Ai 

ijl I -L& ^1 t-J?L^ 2 -Ij . ^l5^]b ^fl Ljlil r- jL>- a]^-^- A--aL*Jl -Li? aLojU 

0^->t-.^ 3 j Gl^£'l ^Z>- .APj-Jl jLm.O IjjIS' j-gJl *Vjl>- 

t'LLSJl 4 j j>cS}\ j c_-J^L-^Ij L-J JlL j , ^ -LaJ . 4_—^L—wJl Aj\j\ 

^ cJj^“ d ^>“L—’ cj c->L^Uil 

J jJLSJSj LpO y^ 3 ^-*^ 4 -* J-fr. J jJ ^Vl 

.<*-*>*% 

A_-J_>-Sf^ O’! jollJl ^4 Li ill AjUj^j Aj jV' AiLfliJ^ ^3 43^Li-l A-P j i3^J 

-La! .sLj-jaJl ^ 0^-oLl i-Jlll a] j_-4 | ^y^-i j-A-> ^ uy** tA^^LgJl 

olsJj J^-aLL]! i/u AS"j^Jui,i jLf 2 j*V^ AxJ c-Ijj-aJI |t-lp ^ Aj^Jj^-^fl 

OIS^ U^-» 4 |t ^‘^ 1 ^^ 1 ?t!L LLp 1 ^jLi>-I ollS(^ tbj-jiJl tLo-lp ^iaxj 

.^S"Li A-js>jl*^ AjI 4 J Jj jl ^yA*j ^-1 ^y>- ^ tjLiLil 
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Oldd o j AJLC. 01 AJilPl Aa 3 to^P yj Oj^jbJi j! ^_P j cO-b^b ^**S^ba Lai 

. ^Lo.-.bxJl <Uxd*Jl jJ ^Ip vjlSCa^fl jAi J^LaJ-I ^ oS ^jij ^A^Pl~wU 

4-woJjjJl jt-LxJl 2L^lSl £jA Low^J ^wZ-Jji Jj.7.■ *^j Ol ^J-3 Cjj~xl 1A3 J ^3 

Ob 4 pL£^ c Jsa 4 JjU1 db^ c[Prussian Academy of Sciences] 

Ajllpl bk_*3 cAP^ 4 _lSsJ c AP yj j ^ilA ^ Lufcl . ^llV' ^-bdb ^. ll ^ 

Oj^j ^Lii cib*}L Jjb>- COjjAj . Ja£- iS 1 J! -Sj-fdl l J&J^i Vb cjb'b. 

LjCLJmJJI 01 (’jUAw^l t *rtJ>-J . /^wOwwsJl /jp J A i J^jiST 0*V pLLJb _b“' J 


5 J-^ lA=J j 


L!l 


j>tA 01 ^Ip 4JjL>jj (^A^-l ^ Ob^L £^>-1 o^*j 

boJl.5 OiS" (_£AJl c0v-AJj 1 Lai .4 -jcv^ 40Li jj J jb>- ( ^ r P ob^rl ^ o^-LJl oO>- Jjc>*j 
AAJ . y>-) IAj y Aa3 A3 OliS/l 4jfcl_>- 4Jl_Cl 01 Aj >7 y Aa 3 c4-abiAv^l ^ J j OJcOb j^Ixj 

. bJLs Ajllb 60 bajj-A- 015* O-bOb 0| J y^-i . 


1 rt^_^' 


^llp C5AJ1 cOb^b ^**Sbs AlP 0-L> jJl <^wS-<^JhI 1'VI jAJ-I ^ ( J >~ yi 

OliT .Lilli ^ IpIo 4_sco_~Jl \L^ 4ji±ll 4-lbJl <_-> jl~\ 4Azj J& ^lp y ^Ip ^AjJ 

^J-w*clbLl ^jA 4jI ^\P C^lbj 0?P ^jA lb> j\5i 

j^>tbl ^ jdl caJ_*£ j^aa aJ^^1 ^ O^H^bLll 4jb^P 

^jA ^^>C.-^.L! C'Aab^Jl A^£? 4pjdl ^jA J>^Ay ( J^P Lip lllb ^aJI 


oili 


olpA-a \ Lo^^^jApI^ C J)j^-Jb Uj& yJL^ / 2y ^jAJl cL l^l ^_L*Jl ^j>- 

0L)l O^A {^£5y ^ J1 ^-bdl ip1 ^LLt^-I Lo-jjjSf cO r y J ®-*^- : bl ^yA -bAr-N*dJ 


•Voj 


J L^l 4 j1 


(HP- 


■aJ 


C-wO-sJl AjlS . ^yS .Jl <LoJli ^ jjb ^“1 >-*-*jI £yujj L^ jj 
C^-^Jl iSvOl^^aj ^..Jl jyP OjJJj ^ cboJI^ 4j^btS" C^^^bw-Jl Jjbw^il 
01 A-j .pbj-OJl ^j-a 4 jj*V 1 4ju^ljl 0^>bCA^l ^ ^fu-pl^Jl AlP L/it^b^Vl OOr'^’Ti-^ 1 

O^-^pbC^ ^JjL& 1 *AaJ .Oi^-a^fl ^A3 L/d jyJU \Ajfcj C b/3 alp- ^J-b 0^ 

01 0^^3 ,^-a A>- ^J,l (^Ju^bo 4_..^.aJ CA3^il ^y cd_^jbl O r V > “bL-«Jl /jA 4jLu2P 2> j-Aj ibi 
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fU ^ Ulii ^1 0jL >j wL*j jij o^iL».t...w^ 4_> ^5 ^1 4 j>-L>- ^ LJlil 

o1jL*j 4-p jv jjLa L y^ ^-L> jS" ^1 j^I p c^jSfi 

j\*$jialll j J^P^-jJl ^1 p jjjiJl ^J2_$ jl wL*j 1 4_Jiff 4 fj,. »> C——j^Vi ol 5JL5 j 


0~>lS" oLj>- ?yLlft *-^>- ^j*~**r* > 4<Jl>- <_£l Jpj 

. I g ^Upj 4j4>\ .t. ^ > <L« juXj>- J5" CJlS' lojf 4 JwLaj j c-^P- 4_u LlSfl oU/J-l 

cjrtJLil j^p ^xbj! - ‘Lj'^ULuj jj^SLaj ^j_ij! *u2li ^ I_Lj>-j jjL* ^ 

J^Jj ll)i i J^3 1 j .- J i_P~b i_ i yM Jjjjl fl jjti jl Ojji /jj-lJl j _ 




^3^ 3 jg ■!' 3 jl ^-J ,aJ-*>- 4 jL ^iaj 4 jLp! 4_woL_wJ| jj3jl c j^l ^ia- 

^ ‘Wi 4 ' 4 '-*- ilJ ’ 1 ^ UVj jr^ jr’Pj^r Cj^ -LaJ . J-jJI ^y>/ J**-> 

w ■,.-? g ~>rt C-aUaL-Jl (jl jP ,£*J y~* 4j ^jL> jl -XL^ j*-** • j 

^jp ^P JJl! .^-^- 4 jr^N! j* . 4 j>- jjLiJ <+Z-j *\ Lilt^ 1 ^1 p ^3 

jl j\P t. ^1 ,^lp 1J-k yS”1 JL5 «.LjJ*JjJl «-LoJlP jl ^jA 4 0 LftlL* 4 _>Jj 4jlkjL£ 

4j>Jj>*j > jyil^^il 4 jL]? ^1 4_»^?li£j 4 jL-Jl^ 4jL*j jlS”" (^JJl 4j>-L>«Jj>-l 
f^Jl ^__LdJ jl L»j , LLjU 4jp i_L>- jj 44^L?Jl o^jvj-^Jl 

L^ IAaj 4 Jsa |t— 3 I 1935 ftp ^ .(j^wo-u^l 

l-jfc> jl j^P . L>*L>tI>“l 4jLilv^ S ^l ^3 jLjUl^l . 4^j jjl 4_1 2 l “ —> 

^|>tj IjL % Jil U5Ljj-3 lilpj Ukl^- Ij j\J jl iSj-^ 4 Uk-3 4 ^»*j 

. 4l*^jj ^ j» (Jjljj jl ljLLV 4^[j jl^}\ (^wiii ^1 p . 4_lp 


. -Lj*x>- 4^1 ^jp ajI ^-31 ^3 jjL±~o IL l_Ub 




o*3 wo. 
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Oj>>- V o 


ci l*Jl c-L>*jl ^ £-boJjtJl ^4 I ~ y --* ^ jllA b^“" 

cJbti U jji ^ v jyLaili ^jjj 4_i ^2 .aJ»Ip -ii <S3\ 

f-LoJjtJl ulS" L*^3 j dl yL*~~* jbf c-»b*VjJl 

cl^f- y- c^feUI Jij 11914 ftp Jb* L5 kJis»S/^ j 

4^\j hj jl-J^4 ijb A^-ljv? I jS*\ JLxj 4^vL...>.Jl y 

4S'\y aIa^-*)^ |» j *l p <_ ~Am2J ^ C d—3 jil j J j£. j tA>^^- ^ 

bj^l ^1 ub-dJl ^-*Sn i^y* d^lpbc^* d-** cs-Lb^f! .A^aldil ^jj^<i>- 
{ ^jij^S' ^jA yS\ jl 1926 ftp j K _ft-'- t d S 'l - o f-b y*^\ 

^ ^ s»M»**bJ O^^xJl , J& 0 y£*y^ boi ) ' ^ \ y\£ ^ ^ ^ ^ *j _ LfrJl 0 yJim * m i w*> -A_3 O^^b 1 t^A ^ y 

.A*^?bb| ^jfcwLjkbc* 


O yoi\ ^ L^14j1>“ ^\ L^ p-Pj CAj J&]\ 5-b^.iJl ^ LjLLl >y y\ 4-otj 

AjtiSfl d~b>- di A^j Aj^l^-^l AxJJl CpblS" . 4_J 1 j J>btl~*o jCLS* ^»ll!l 
iS^jtSb^ ^ (J?-^ (J? ^ j>P tL*o C...Q. ^ «<■»>' Lo-J tA> ^llJl c-bj^iJJ A-itp AaJ 

j ^jjyj^yi f bl j-L« 0»j^J>«Jl Jj ^lp ^>7y Aw^J^jiJl tb^ij! j t- Pj 

*^J_^ J'j 


. A-jJi? jJl AaL^- 0>'jb_^4 ^--bJl i^L3 Oj t y>-\ y-jCJ 

^cj^- w« ^ aLa j C—Ji5c^jjJUxJl O jol\ aIJj ^ LJli! ^J,J \y^:\ C-^btljI Jjai 

jl J-i 4(^7^' 9 J* -T-ij-yo—N l*ij^ 1 ^ J» («-» Ji 



A_*j jil lo* 
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Jsa . LoLAjj ijf- L^yij ^-Sn i_li J -®-~ > 

* * 

^*jl-C^5 4 ^%-L*Jl Oj . l»tpLai^ LjU U-Li>-I *>Ls^l 015 L« ^>*p -Aj ^$L»*Jl 

.aL y& OjL& A>-1^ 0l^-<* ^3 L L ^ ^il ^1 ^j^jiJl 

LJlil ^ p-5Jl l^l^ ^jA ^*5Jl jmLaJi I jjfc> 01 { y* 40JJJ ^1p 

4 AjUoulSl Qjjl]\ o.,»■*»-«-L aJ .^XJl tsJ jL ^isL^lL 43 jj4^j <Jww>— O^Li (J*}L>- 

*^\, _ 1 ^ 4 

OLajJl IJLip oyAl^fl Ao^P 01 y> L©5" 4 A*j^P 4j>t-^w« tOV^ ^5 ji L« JJ3j 

^o^j-Jlij LJlil o^-3oiL . A^ii i ^ ip tj!-1*»-j 4 < ^Lo-2>-^yi o^jij giii 

LJlil col^jjL^Jlj aJLJ. 1I (^^1 j_Jl Ulil c-L-Sn Sjw23 aJ ol5 ji -1 c aJ jJ\ 

ajJI^I Ulil t[Fritz Lang] £y y> jj [Bertolt Brecht] <^>ny o jky 

A^i 3 a^jjJ Aj_laJ| a-j^- [Bauhaus] ^j^LkjL LJlil tcj-»l^la-J-l Aliliz^ A^SJyujjVl 

. [aI^^^JI ajjLo-jlII (Jl$L^SfL O—Ai^-I L« jAi L_lLo->- AdJLAill <^Lt--iwo1 ojc->-l5l 

0 yjz> ja± c^J,l ^~^-Lk 0 j La ilj 0jJbjiJl 015* .o^iLiz^j <0* j_^~jT cOl5 JJLl 

A-spl-Ll* A^\. I I lIL-j L5 . j g «*>l AZ^ y*M aOp ^y2 C. 1 ^Z>- 4d5 

^Ilpj 4 AwoL 0Lw>-Vl ^3 -*j aajIj j^p aJJlLI oLJ-I oJl5 L<^ 4 aJJll* 0^zaJIj 

.A^LcJI OwLJj Jj L A>^J| 0 jjj ‘Jj—J o^i^il 4 AJZlJ wL>- 


JU^VI SjipIS c^iLi Jiij .^1 >03^1 JAJ dJSJ 015 L -J^' j 

UL>-I (OlJ^» OJl5”j A-ojJ-l ^Uill 0-b-lA-l 

O’4j»PJl Aj(J,| C-.|ja^l A-Sj-j'^lSvj! fb^~aJl .jj^O |J*A>- 
—j^i*Jl oLf?r (Sj’* Cj* u^ 1 - 'J Oil ■*-£Jh t 

u»j| \^ ~'a\ ASZiLyilil ^jA ^t-lipl i?LJ j\ JJLlA 015 lil L<kP I^JeL—o -li apUzv! 

. aL>- ^il AjJL^-*z> (^iJl ^^jiJlj ^pl^-X^'yi v_JuOl J oJ jJl^-1 ^Lj^iJl 

^Ao jJl J ^1 ^Lo^® L>lil 

jv^LJ pL^jlI! 01 0 ^y0-i ^5y^»i . djL>-^L aI.1 o-Xa ^|iL^ ^jA tOO^Jl y>%-*~j L« o^Ip 

Ajf y ^-1 Aj J&S\ jA 40>L« J-flil j (J^v£>Sfl A-j jU . Av^liLl L^jLwjV L^JL<»pl 
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o jv>- V sb-p- 


/^jLU ju U (^i aojj l-*jw2j ^L~>-Vl c_ 3LJ^I Jl JgLtjJl J,l 

V Jlj^*“Sf^ ^ I jj\£* ^Jl ©I jj o^jjjl pLoJuJl .1-Lft ^ jl 

4 jbo^vJl J _^bJb j^Jjcj bo-j tOjj jjLa obf -biJ. llu& j^wLJjjj j L^L^ ^U» 

JjL>tJ /JXj ji jy , jlj j-4 J ,h a I 015" Lo^ 3 .,. ? fl; 

J,jj l>»! a^S*j ^-bl!! $a-jJ ^y'jLc Jj .^iL^J^*b 

( j\jUji]l *>b jis> blij ^sla-C ji <U^J 4 I^P-Lu O,^ Jl J,l ^ ^Jl Jl-J>tJ 0^ ~bL® 

t^il IjJL V 4j^$J jjjtj o^j 4 IJ 


jjSLjJl jJJLc. 01S" b« 4 o^LaJl will* ^ OliSfl O^Jb^jJ-!! J jL>- bo^* 4 ,_j^Jj 

c^LstkJlj Jlj-^Vl ^ t^f* ^bLSJ ^ LxJl rj& <uS*~J aJj^ ^ 

-Vj ^ <Ujc*b£-l v_—uSfj .J' j\ j-jJl ^ ^-JjbC i in i* ll IjJjfcLi-j 

i j>-')!\ J Otr^l OV. Ji** 1 J -L>- Ji j^J 0_^”j-b IjjlS" j*-$J kii-i V ciJ-Xlt 

^gip O^vj LC.j .j*—i*Jlj d—>sJl y‘y 4_ails£ Cjb>iL—*■ Jy^Si) CUjliT 

.Uxslj lllp Q^-la 0-1 I y\S 4^>-1 (_£ y~^j> 

Paul] J y tj*-L*JJ \J-jya ji i—-~>«il 4Jji j! J 

ubj-iJl ^ jp ^Uc--'ifl aS”^ Ob ... jj" : JjJL t [Forman 
(JjV^ ^bail ^ C^-il5" tl918 -b«j Ljlil ^ yi ^]^0O oob>t3 c... a.t.il 
^ .^Lai]! y^2-^- y~3 £-A LP ^y£~ . _ P^~x p Otl^ f-b^J cUIp JJb 

? J jSfi full 


4_->jji-l ^ Ljlil jL^Jl (_£^ I^bJl yt tSJ l_Ls (^1 2j^>«i.l 42 j>J-I ^£3y* 

jOQ-l ji v- o U-0o V l£^I 0r* O^ 4 Jl Jj^' SjbJl 

^ j j Jj SOj^jaj ^jSJiJ.1 ^g*vb^«jl 

C4-;*vJL«jjJl c-V^^fl C^lpJj y* ^jj 2UTjJLiJl ^LwJl 4 -JpjLjca ^ Lsio J_oJ >(% ijJl 
4^tjjbJl 0^ lil . jyla.il I ^Ip 4, jJL*Jl ^1 p 4^-iVI y*3^ 

4Jbl»Aj l j 4 LJ1-11 -L?^j3_^- o^P OoJ j vJL-J 1^1^ 4 LoJ0^ 4^JLxil 



4_-j 1-Lw A 
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•» ^JgjLk- ts-Lo-LJl 0 J 3 clo^k .^tjjLi5\ ^jL*^ ^jj ^j,| 4^-L« 4 j>-L>- ijL-fc o! ^ 

1 J-aJJL J ^-P ljJ_>eJ t 0 j0^-I ^ jjl ^ LuJU Uk ^ 3 ^^LLb 

jy —aj *iiii j jjyCj toL*jji l-.....x».»- .^j^Jlj c 4 jIj c>- 

4jL>sO*>! 4j^ ,^1_P kjP fi^Lp^' OLL^I J / »WLj^-aJI 4jjJkL>- 

. a-LJI 

* * t ^ 

*VLiZ>l 0 Jj ~L>- 43 j&La 4j jL^j -^j3>\ 4j1j f-l -I'j+S ^ Lp ^ 

*y c-i^^-L* jvP cL- i> - c^oLJ 4_ou olT kj c^-jLl!! oo^ Lp ^L*zI 

. 4J2>“^LL\ ^Lp J^JLAj li 0 J Jij 4jj3 ^3 j V* {£ y** ^ y-S ,^-Lp j JJL 

-Li! , LjLLI jL^jI ^P ^UJl ^otlll ^UijJJ LJlP I^jL>«_I*^I cl-o-LxJ! ^ySju o! ^y ^px-^p 
. iJ^jJl LiULJlj L^j^vj oS% a^LjeoV *-l*Jl jLOoM 4^-1 ja^? Ju! 

C 4JJ j J .^^o-pSH L>Lj LS\-^a Qry* L-Jal 4-^-o^- ^-L*_> iQa.^ j !.,.>> 1 2Aj*!)L; l)! ^vP 

iok\^>c_Ll 4^wojk-\ ^glp <3^^ ^J-o_>tjJl ,^lp 4 j jOJ \ ^Ikl 0 yk ^y7 ^ »i 

J,llVI pi*-!' 4jli jJj^Lj JLiipl Uk J t^OP £_^bJl J ^iJl ^ cJ^Lio ^Jl 

' jo Lj O-Lpxj (jl pJjJl jjOJLC. 4jli (, ^-jCj 4j*5kaJl 2JJL J—S"U jr>-P 4Ixjk sJL.aX^ ijl 

I jj6^ _ 4JTJLa31 j%jL*J«.Ij 4-ojLdJl Ip jXa/p !l 4-4jLk y\-P UwL^-4 j y*>*£- 

ji Lp ^ Aj^L- 4 jt-kJl (J^*J jl OjJjyOJ p-SkxJJ ^J^jJl 


aJLSj *^-s^ 4pjJ ^J,l ji jLJ l_jJjl> La LjLLI ^ 015^ 4jI ^ 

4jj ;i 03 J-gJlk |^0 jOL_a 4-4jLvmJ| J L^-*^' L^P ckj 4-_klj 

^ j^-\ t4jLkk!l o*1a J *(^ ^ ^ A3j^~ A.lj 0 jjbaJl 

jLoi! ok" -Li! .4i2^>OA OjLpLsJ ji ^P O’ jryp Jj ^43 ^L_Oa ji t j-CLi LJlil 
^jyiou tobUJi j jMJl J* j jij^j t^ht> ^i5 Jl Pfadfindern aS' 
t ,, Ji 5kJ! lJub J±A of .5Lil j vk3 jp Oj3 Oj-taL>tjj ckL>«j<j 

J^>o jly iL>ej! L ^ Ix i *y t[Peter Gay] iilii!' ^jy* J>^j U-3 
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0 fp- *V oLj>- 0yp- 


apU^- Pfadfindern Aff j>- cJli" cJU>- ^ -"^rji-w Lfw^iJ 4l*\ 

IjJL* y>-\ ^2-xj oljL-vw« i Ip jd->- 1 1^15- + ., /J« J . 4P^C» 

Tci^-jj * ,dJl5s»j ^|5" i j*-i ‘i--s- LJlli ojbc-^l m 1 Wrj >?.^i 

. Lg-lp O jj^-oxJj 1 jj IS” t o^sLdll <u*L—JL I jOS” ^ g. - a i 1 aSLj jj jjLa 

lij^Jl '0_«j »JbO>- 5__0sljj <b^Ji) j)..a j jir ,jy>- t»^Li' ■LxJLjJI <bjw iJ'Sb>- 
coJllp . co'jy>*-J 'j jLT-1 (2/u e-lS-O^Sf' UL>-1 ^Ljajjj OtS" 

oLS” (oVjsD 2JU-i t L._»di ®LJ-! i y£ \jj jA tisLSdJ \JjJjZ tiJJS <jtS” 

.‘Cs-“}bv<sj jjk JjjJ L* AL-* 


4jli _J- ‘■iS j^- 9 -b'- 9 0ji~l2l ‘U^vJbajjJi Cs Ip_* jJt s-Lgj jlS” I j] 

OybS” 1922 j 1918 ^Ip ^ eS-d' t[Oswald Spengler] -d'jjjl 

[c-j yJl ^ji-v] The Decline of the West ^'S-iip^ll aUp ^ 

o'yp cajUaJ-l is jL» tDer Untergang des Abendlandes oILST) 

4A3jI*-4 * A^JjU 4^S"1 jA (-1^4 , 15" jS L»j~L* OIT .(LajJjj 'ov U J-jd 

Ail j.i bJl 71 Jj\j ^ Al^Li A-Jj^b Aj^J aj ^ 4 A*^a»Ij v^jLi dJlS** 

4 A*j jSfl (l 1*31 ^UJi /*>» (_£I A£wi3j Aji^l-P AiLflj Jif A^voij ^JLp 


jj* yll 0 j 4 LftUL--vc l^ ijLwvJj^ c L ^J 3 l^^p 
^ olii-AiJl A^jaP 0jj .2 ^ jwj c aIj jj . jJLaJl S j\ jJ_ii! 

2> j£; cA-J'yoAxJl A 3 Lai! I JjLl ^Jbdl . LgJC* j iSj^i ^ ^ 4 

-c5 ^ ^ a ^>J oi LgJL*j ^ 

L-j cAja^UJl T^-* ^^ ^ <^>jLa\ 0 aaIj 


4^f>Jlj 4A)Lg-Uj Cf-L^di u^L4J 'L,?^ ^ ^dp 


Ax*JIS Ajj>^“^ A-4^^jJl AIa.^- . yS^ (^Jd! 4 

Ol 4 aJIj ^cjjll]| a!^ tP ol ^ O^Sft tl ^aU ^3j ^-a] ,C^L>cJ»1 

. jwLaJl jj* Idjfci . oU (—3 4 C- ^ - AdLiiJlj _ a] j-\J! 



4_jj jjl I JL-« 
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jjfc ^ l*)l l^-» ( 3 ^ ,^iJl ajlaI^J l jS'Lill 3 P (Jjj-^J .1 4 -Up 

oJPj 3J^*jj Aliaj AjO^S" . a*a>Jj^JIj ^JaJ«<JJ jJJl!l |» g^baJJaJl <jb 

jbtij <bJ] 4ju/ 2y w ^1 \jX\ 40-Up ... ,oU^b^Jl o^Svj Aj ^>7 JIT -\JlS .^STil 
j\jCj O 44-ji-l AjuJaJi jLjlIj AlJj A atrial I 4 b j .,^P \jjIS" AjU/? jj ^2 bJl 


i 

JjVi ,<L>*Jjll]l jJjlJl 0 y> lAi?Wt!l J <LtJ^ 4^>-l yA ^ 

i J yL l^i s 7 ^" ji .j-a-^~'-< oUJl L«i ‘A-js jLp 2JjL>- j y£ 

^Lc- b ^ 4j^jJ! l5*^" c 0j^>~ \ «L>- b 1 '^ 1 

J! ^ 4 ~ J ^j ^ L*Jl ijjj ^ ^_jtjJ-ill 0 ,. j.*jJl 

• ,_P S U' < *aI- 1 -' i Ml Cs y^a .Jl 


Aili The Decline of the West c[^ yJb ^] Ij-ju ^-a-L Ija ja JJS 

4_<>j bM lA^bba 4 JV^ 4 »■» jvoCj .[4iIUl ^<3 t_3jvvsjJ UL>- 1 JLaj v^^aJu 

^iaij A*3 ^jjL 4^Jy>JJ ^J .-.... * 4jl bJl J ^ 5 * J^*^ 0, lljA 


. 4iUj 4 i^—bljl O^^jb A-w«J^“l 


A^j 


C^jUSIj 


. Uj*^bojtJl 


.OjyfyM a ,...^2 M—i* 5 5 4 AaU L> - ^ y*y* otS" 1^1 LoP »,_ » ^ 1 

3^Jj 4 AjI^Ub-l y j L^Jj j+>- UxJL«j A3 bit! I 3 ^ AA3 j-a O^JjbJl JLflJ 

.-Ub| ^|-<»-^' aLo->cJ b)i ^ bp . Ao-ob bA^j^jl Aj jb^jj i 4JU Jhj 

j»-U3] 3^ Ay«ljJj AijJ Ua jxi 4pT*-!l 3-* 1 Ju-U>7 lpjj i _ .Ihj ^i^-LjJjl 3^0 ^ 

. AjbJ-^t ^[5* ^ -Uj^ otS" ^ 

A~> j!l\ IjJ-jj A_-JlJ A-j^jJlA-I I yM-S>j -U tboJjtil C)\ -Lilau 0^ b-a ijba j j3 Jj^J 
AitiT. ^OllV^ 2Julj\ Aj 3^3^ b* fb^jUwl JboJ^-V^ 

jl^5| ^ip j^zlQJ $!Ta ^ip A-JLsjflJ>- wXa! y£* O' 1 V Aj] jM . 

^]p Ojjlp 0 Jaj ji^Xi Jil ^ip { jCM^j\ . jvixJl v_^A-Ua ^ <vb-) Uj ^J] JJ-^ ^)] 
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yJU ^Lp ^ ‘ Aj jj>- (J (jj y, l 2$" J C ^J-o»P 

lil j tUu*~4 sUity a-*-* ( Ji* jl ... oU-j^Lill oJLfc j.,<a»u r~^- c 1 ^ 1 i/j 

jAJi jls 4 C^Lf ,iJJi u ~^f- ^Lj- j J,^ ^ Jl* O' 6 A> 

<_a^LajI I jjfc Jj«J , il)Ua~jJl *^1 43yu *!>l 3 3 U L*l iLjajI L.L.—_4 O ^ y** 

. I Bj±L» aJuJui-^ ,_j aju . •^i U Jy. iJ3P ji~*^ ^ 


Jual^» ^ c£j 3 *Wj ijV^ (i ol 2 JJi 

s-LoJjJl ^PJ ^JLp L^~—aJ ^ys jiu (. jS\ j\ Ajip .J -3 ApLaIj C—ilS” Juil .C-jLaJI ( 1 ) jjiJl 
0 ~b>- l 5 sJl$w« ^ >' UjkjjJj A_j 3 ^3 .iil^JtJ .1 

Jj iUbj-jiSl Aj jib'll a_Jj ^ 0 i!J 3 ^ . aAJl^-j AA_P <—*>U«Sf 

, La-o ^IULp ■ ** ^4.sic* * 4jl^p |S~ Lj u 1 *\^Jl^- 

S^LiJ! C-Jc’ aU .US' Ulil U-U jlS" ^1 ISCjISL. ji L^w> ^ aJI jj 

y~^li ^ <U^J jliSfl ♦ldb L_^pl ^ ‘l/ 15 ^ 4/ 

U-U-l oUl^Vl U .AJllVl £)J\3 iiliJl i\l,y u .1 J\ UTAxa-VI c^jpaU 
<J>_y.j '•Cr^'^-J^ (jJsiyA y>j '•s* s s‘3 jy*—’ ^ ^ 

• jiUf >. >*J ‘^ru- 1 S -3 ‘W* J* U^tAS'j t 

ilJj CV- oUaytUlj UU-JJ UaLi-1 Js>^JaiLl Liul 

^ ,a_o_ 1 *A ;> _^jlJ.a:»^ ^4 ^jlj 3jUajj Lfc^LaJj j*-^il aj^J a> 

^^4 ij^—3-4 AjjLJi ^4 (jijiialjCU _L^- ) JUi>- , sU 

^>w 5 Ckli-j'Aj ^ 10 >* JU4I 

o^-i c^^'" • 3_y* ^*4> u^ Ji \jUajjiij L 4 U,"&i aj^s'i^wjIj 

t- —> 1 -^-^ ^3 < ^p'' 1 ^^’ y — ,— l'. Ujfc 

Lo^-il .a» 4 jP 3 ^^ ^ 3 j UpLj ^S^fl ‘-^3 

L-X_Ll, cA-j J\ C-jJa>^."...— 4 OlS" tA^ji! C-J^]l ^ .^JLiJl ^UajJl UIjC—j' jJ,| 

t jfc*~. - U^iAJji aJL>- ^ Ip j ^4 j U43L4 tA^LUl ^ U>tJa~^ j 



A__u jJl 1 
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A^oOlj LJL>- <L*IoV 'U-».t.w, 4 0^* j*_L*J! ^ aJI _ 

O^SvJ ^1 ^ 0.OJl) ^jL>«J ^ . AJ-» ^OlJLJI ^]p O^^J ^Jj L«i . O^^jL) 

4_3 j jjji-1 ^ Ju 4 A. ^.a.! <S js\ US' A^SvJ 4 A^pLoJ^^fl A^L^JU ^ j^S" 
/jp aJjLL* Ajc* ^1 jS' cAjLjj ,J--3 . aJL^ (jl>t^5sj 

^yy>- OVI -IsL^JlJ AjL® tAjjV^ OJLj ^ I j>- I J>sJL* 015" AjI ajI? ^Pj aj( Ct* 

^ " Ail La^ 5 L^j 


01 I -a aOS" 4 —^*5"" oO-fc Jjf 4 jl.yA t>- \j 

^jj jj.^.Ia.j Aa-j^j |*-^Jl tb j ^ bJLll 4 j C—*li ^LJl jjUil 

0 y^\ AOLlfljjJl Ojj : uaJl a-jjjJ^4 ^Jj\JL« ^ 4.s*)LJl OJUu A~J*b Jj\ cob J &.Jl 

j-J^j ljI —^1 ^Jlp j ^x*Jl 4 .. -♦ •/* 1 AjI ^p . A-^>1 •>- p\ IS* ^Jl ^iup 

4^_^L>- j^Ss-~« c^-b»- ^J\jjb 015" tal .La™^» o^J^- 0 ^nj 01 ^jA aOs>LipI JlS\ 
^ <Zj\j J I i3^-dl ^ ^JU^Vl -Xbi J*0^ 0 1 4j>*.\Jl 0L^3*^\ 

.f-UJjJl ^>-1 jr--5" ^Upj ^^ujjLaj Jjo 4 _j jJjj OjjJ j jJlj^ li J-iJ .SjJJl 

L* - 4 »j $jy>-£ (J,l l_feS jl j_^l J Oji /^P ^ ^ 

^jjLfili ^ 0| ij j-Q- 1 01 LJ . ^LaP 

^jA t Aji^ ^-L^. — ^LoJisr'^l c_OLi-l M jj yj\ ^C-LaJl 

^J-*!jp AjI Jl aJL^-I oJUu (jOj ^-i^ j» LJllI i_ii-Jjt>- 

J,) IAa ^jlp ^ j-X^O JlLj y®“^ 01 A_iLjL>- a~a»1—jj cA-pLkJ^-lj tA~_jOi 

?jjwailj jl yO*- y-')!^ aUj-a]! tLOp jj« Oj-s t j jj, 0 ji 


aJIj^-V J-jj-jj V Ai^Ua^ J- 4 ^ ^ Ojjl Jj^Ja ^ iiljA 


4 ^>-1 j^Jdj 


^tjjlOl i L y^ I Jla ^3 ^SoT. ^ill aj^ sjaJl doljOil! 4 _ 31 _ 02 _j 

. j-LaJl 0 j^-3 /jp t jJL>tj^_»^l ^J^ja a 1 Lo.5^ 4 a!5* ^ L- _^Ip a^- jj jbJl 


L 'j» Ajli Li\jyJi]\ ^ ^ £j^-t f’boJjJl AJ'^liP*^\Jl (_£ jj£}\ ^jJj ^ !i| ^jj>- 

^[iSfl ^P 0 Jo>“l J O j jys bsA >0 , Li APju-O l g y*J ^ J 3 A-jjJl 0 ^X 3 01 
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o jj>~ oL^*- $ J?~ 


iAjJLp ^_lp jy£* ^jA ftp JL*j JaJii ill j p-LxJJ AJj-L/? ^1 

iSjwilSl o-Waiil oAa[D.H. Lawrence] ^j>! --*•■* 


^^*sJ1 t- —* L^ ^ ^ 1 s - ^ 

lil ^ V jSf 
jou 0^ IS jjls>\ L>jbj 

OJ3 jljl ^.I^T.- i V Aac>ej 
^UL j 4 j5^L*a> .^-J^ j! 5,x? 

ojJJl 0^ \ 

• LoJ^ 4 jI j jotj 


yLJjtil l)I IJJj 4 J-ixJb Lo-i^_>» OlS" L£ ^LiJU^fL L>oc« j j} l)LS" 

jS' 4j C yJJ^\^ X LxJl /» ^ I^J*Aj ^gljl ^ ^ o >■*> ^IpJ wXi Lo»s 3 

(J jjJj ^jyl j3 ^Lp 1 wLaJ . Lg — u -Lp\jiJtj ^jy ^jA ^J-^15" 

V .jt-g-jLal jjjij j*>Lo-*j V jlixilj jL*^Jl <jj c?- l5 -^ JiT 2i(j^xJal^j V p-gJl 
A->^ j*,s2> ^lp **— .LlLpxJhI c-^^pSH - yl>«-Lj*£>i wC>o j j J Ot ojj 

I jS i s ^ JL i ^ l)IS* U J c iStykt LJLJL>- LL-oI l)j£L> V ^l5\j 4AAAjtJJ \jy-A . AJT JjjJl 

^ ^ 4 ^ ^ i-P , A.a / ^ (_^ **X^' W «> ^|«« /3 « 1 1 . ^ 

^ia3j JaJ . La Jajtj A<>j (jL^jLcil (jlia-ojJl Ol-Lfc L^-j ij jAj ^lil 4^j L-JaJl ^_i*Jl Aj j j 
(^^Lp Lo-s3 4 jt+s* 0^1 Jt-jLl 4jA^oj^Ll 

Aiki4 ^ Jp Ip JLii 4dJJi JT^ 4j jJj) 3 jL» Aj^LwaJl j ^ Ip 

*V I j l* a » Jjp ^jic 4 aaIi^- J ^ a -! • C Lj jj ^ L^j J>^- jj A^-i5^ 

, t ^ ;J # 

.UplJo* \ Alii 4 aj 0V' LlJ^ _ Li^ 4liLJ» 

V^* ■ - “ 

AjTwCaJ) 4 Aj^ iaJl ^J_P 4-L»l^Jl 4 _woJjL^ tjl ^1 p 1 yds\ ^j d)^ tL^Jjtil ^Ip ^J>- 4,_^> -jJTj 

^nP .0O-La ^ J- 5 4j^J Jli lA5s_A ,4 jc>-j j^P ^! -Xi 

i 4 > Lxll aJp l)^^J jl jZj Lq-J j jJj <UP^J li*^L>“ 4j%J-*il 0^ 



4 _jJ jJl 1 wLw 4 
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.4 ^Ip j^j AiLt Ojljj jJtl3\ c/^* 

</ t LJaJI ^SCc J j-Aj ^Jl ^lllSl A*J J-^a3 JjL! 

o>-l jwLj L« ol 4^*1*^! 4 JI ^p-j ca> OjajJL U-p <3^-—■-»l_j aJ^JL*j ^jl>J1 


,£^Jus<2J 


03 


sl^l-Vi 


jOT -UP I^ djli^l ,^3 4 j1_P jOaJ A*j^J l L» IOjfc ^ 

lo^j) uJJi ^Pj ^ >»™ » «** ^c~jf ISUa ^ Jl aJ I o^S" .a^^JaJI 

^Jt lilt AjI ^jA yc^JO* j^»j ^lp cOt^OJl t\j^*jlJ| s-LoJ-P ^Ja.*.* ^JaI ^Juj 

ljji. » .A.i 1 ^jlS* LoS* A^jtiT ^ g * • * J ^ ^|laj y*A cObU-^i-l i\ J>?\ pj bjjjJLC. 

dJJi j\S lilj 4 ^%aOj Ajl *j\ ?(UJb 


^ Ojl^i £" OJL) V 4*1 yxJtJl J AjL«*)ljij\ OlP Ojvol iJOjI^ oJj caJjL*S[ 1 0Jufc OJ 

UlS** co^LjJIS^ JO* ^ j^ »Oi’*'* 1 s-lj^-jili ^jA ^aJs2aJI a-J-pSH 

^-Pj C > >1 «* juw2J j *..7+~>.) 0^ s-Ij^aJI jjOJLC. Aj 1 i^JlS" lM J_}> JLa! .f-Liiv-1 

-ijj .liD-L ^jJU Lkj jJlLC. Aj\ UVrf jl .ilji *-^93 LI . “L^Jl 

LJjxjl C—-J jOi' l^LjlSO jl ^jip Ojj*-! 4JJ6^ t«U*J ^ jj^l l_Jji i3L* 015” 

.0 J^>-Vt 



J HI f ^jLuJl jj < 

2—1.IjJt Jjj'OJI GlilSUl 
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GyO-1 jy^j-P AjcJsj (yddJjl d-bv>a ;^Jl%jJl 42L*ISI yL* 0 y. O' 

,yl' <• 1933 j-* 10 y .'j^rij y aJUjI lS ~^ tOjjl 

^_>JS lSLjl>w»j j»lp <U jiiJl c-ljjjjL^ y aljj J J-*" ->j t y SjvfLs- 

yfcl^JaJlj A.lju-^Ail 3j^SU UiP* LIUjlaI J,jj <jl ^laJ.1 ^ip *_~>- yj • L y p ^ J >~ j-> 

OLJ C^i L*Jl ^1 p JyyCy a yiajv- '-L& oi y\P i J li Lo^i c I 

<iSs_22w« ASjLdLa cUIj ^ JyLLi-l 1 ^yu J^j^j ^Lj>> ^Lq-*j O' C4jL ylaj 

-LLa lO_A y^P AJli iJUi-l 4*-JajJ . <Lobo-tii jklll J oLO?Ly!l wA_p| ji 

. ^Ulj 4^U^| A**—jjl ^ AjIj y]flj ^1 Ory-^ 


.ia-^oV' jJ^“l Ujb yJyJ 4*Jsdl OL ^Lllpi yi( 4jwL-a 0| v J/W-2Uji JlS 

j*l>- La J^3j C^SIj-!' L^' y^sJlil O' La ^yJl-C. -LOju djlj IJ^sJk J 

^Jlp LtiL Ob" uy>~ 0^^' yv?' ‘•bLJ yJa^- 0 yfCs <j>i ^ <J^- L)l j^ • *-L>wLL!! 

Lai . aJLj b AjLlxj l ^_• .J,.fl 1 ^ ( JyLflj>- d—LL O' <Jb>0 c-.->y-> j <LALa ^1 p 0^*-^ *L' 

^yp (JjjcC.J ; J JJLjJl J OJ <JjJL> 4-i' J-L-J t^yy^-oji-l yjL^- -bj tO'yi 

. <Lyt-^JgJl 1 y\j I ji!l Jj Jjp OOLb\J Jj c Aiyv^il ^uLo-Jl!' O 1 'jLlP^ I 


10_fc O' y^P . tjLoJ>- J A^LI L^jI ^ 5^ y^laIII' ^ ^LjLw-JI v_ 0yAJ La ll!lp 

La y JOj 0LL^2-a 0 J^j -Li c < Lo—^1 Ob" L' c|^AjLo-i-lJ d.A^Ld-j'yi A>tL^si\j yyjtdjl 

:o y^ Jli ~LaJ . 1-La ^ 4-^aLi^l ojl jl j yj . I -Li y* 0 _^j 



4_j J)\ 
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jj V iSLlSL. /j* A>*LpJjl Sjfr ^ ^j^L^SjS 

4 j Joj L^-jIp l) j£j 01 !_>■ _yL) ^Jl aJL^ laJl J aJliJ-l ^$Lail" <u ®jc>-1 U 

4 -,<^o^Jl ^«-li 0j jj jl ^5^ (jL*2Ljjl y^l J-i! .c-lj^-jiJl 

( ^» ^Jja^l 4 j^ 4jl ^jP Liajl <J^L>r . y\t- (_£yi-< <_£ y* jy~H 
y* Cj'IA-SLjUj JL*j 4 j-L-LilIl I "_P yia y> 4 j)\jyJ>i\ C-Ol jJ-I JLjCL-*j 

^ ^jVJjIa lJ_» v_...-o ^ - . ,■^ -1 Oj^i jl J-i t (_$_^4 .olilSL/^ r \ 

yj, Sj-L^all ^JlS yyj jl 4j| jjP ,a.i-LP 4 ilia a ~a} s }$ 4jI 4jU>I yg- l^-lp iLJl 

r.^tl :rtl ^jcLoji-l ^jubfc 


.jt^Jl l^_jl^-^ *Ui>-! J^ay yyz*L>\ J_^»lj ^jls- j^l—Jy) ^ Jil*j ji L. 

^ L lj .. - ^ jl j^P .a-LJLkl g-lj^.all 1 ^ ‘.a ^\jcf 4.1 piP y Jl y*S*j aJ^I .fiLjfci >.~-- —.-1 

a-Ls-y 4 JI y. L$-d! caj^ju (_Jp ,jjl^Jl" lLj j-vs> -; 4_-«_—j L« _ 4il^pl 

I^LoJi .J*3 y* ^ ! ' l-Lfc £- 0 -—' jl 4 J yy^ -Li] .1 Ji>- j’lD'" -tll-Jk jb 0y>-\ - 

?jYl aJa>*j jl 1 _a*-_ya 


,j^j jj C- 1 jy^jy ^ 4 ^*j OlS” Oy* - 1 1935 ^Lp ^ 

t y i ’ ••■■' • j l y**J c[Nathan Rosen] 0jjj otfUj [Boris Podolsky] y 

; 4 jljlP j^>«Jl (Jtl —j -Li! ,j*^Jl 4 j ^oj ^jIp aJ ^ 

"Can Quantum-Mechnical Description of Physical Reality Be 
Considered Complete?" 


jiff [ ?jdS" j_^J jl ^jbj-i!l ^Jl jJJ —j*-^Jl a ji! Jjs ] 

Ci_jLLijjl (_$lj j^J CjJJi 1-JsjCL vJL-jlS” Ajl^-^fl jl ^Jsl^Jl cLjliajL Jlj—Jl 

•[jv'] oj jjj 


j£j\S Ufc-3 j L-j 1 Aj>t>- cJlS^ 

L* ^JL. jl jlyl JIp jTj jlT ilL* . 1927 (*Ip 
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ji) Jj/lJl OUlSUj 


Jl3 Jj>- lj_* .y-l y jl £-jay y ,+->... ^ -1 jy>o j^ jL»Jj>-l y> 4JU&J 

tjlia-l (_£-iJl Jldl y . L—L L* aL>- y y (Jb»j>-^n y jl jyi Ail yf- c ji^-bAal 

.4y*j _la-lj ^jay y L^j ^A.\a.,<ai jl 4_iLio ^_iia-^ 2 j (_£-Ul jjySvJ^fl ^ylp jy~> 
ijli-l y y*ij jl 4 jL^2j yJl 4-ay»^Jl <>-jii ^Ip * -* ■ yj *lfl t ^JUJ^S” jJUh jlS" lilj 

?4JjbJb!l ab>»jl J5* y b» 4 a; j1d_ 

A^y* JbM £jlj y 4a*ijb! C~il5" JLdJ .Juy b« ^ g * lJa-1 <U>J jl Jljjl JLo jl 
IylWt.vl y^jl j^fl jy*Pjj jjjjj -JjyJ tyi—"-i' jl yp .AuLysby j 

-bLl . L^JLp A_JfcyJl y^jT_ aS>J^- A»l^_Ji^« ^1 ajjL>-l jl JL*j cI •.■■■ P ^yalyP^I 

. 4_&I.A_bl ^l^a-l ^ r <JI l3\_^ iSwa ^ L » . - - - . a _Ajl ^yP lyJ^La^- 


J^«IS" J5v-^j lywa jj jl ^ ... g. - .l . g - j>*j jC-xill ( jT r ijjji i_->ji^i y : V_jl 

b* jl aJ yJu> aj^J aj ajI ^Jlp Aji ljyl uJl! . aaIaJI ^iS^a-l a_i*j b» 

A-aS’j £-jayll J—* y aL-il y*J yjl t ^ybyiJl ^31yjl yaL*j" ayL^ay 

Aiac^fl e^lp Cfrb3*^1 frboJlP l-AyZa*j t ^-lll CaLoJxJI ^y* AjJ.. 1 a. :J I ^lyS/l caS* yi-l 

. ybyjiJl jl l*Jl> ^jJbco .Ip i—Jjb*- V oL*ybt* tj^aatSl ^>P 


a-L*> C^~~J ?^y byjjJl £jl jil y IjvSL^P AjLJL>- (_$ jjl L» ,^50^ _ I Jjr- 

iJ^C-UjI ^/ 3 I Ij^s-fc .Ljj (Jbt-tj'VI y O—>_jil jjy jj^Jl I^ja<1 jl sLoJjtU ,3^ V 3 ^ 

jbflij cA*a_>-J! jl ^r-A 5 ^ bijyt> tAJ bjj_<a bLyj ajb^jj 

b»yj .. jy-j cAaj jl? Ajb 3-^3^ i3bj! jjJ tjjli L>y 11•.ibr-j Ijl , s ^1 

. AjobyaJl A^u^Jl aUja ^labj ^ybyjiJl yjl^Jl ^y l^s^lP ^ib-A j!3 cA^byaJl Ayo^Jl 


•XjJ^- y a^ Jt s jJjjJ oj 15” lil .a^ 5”y- Aj^S” jl jjj^Jl y y lAi* J>j& 
iyjUl a5” yb^ jl j jJ^Jy\ j Lww» y Jla- yjLiSl jjJ j y^ v a bbl 3yb* y* (3^ 


Jajta te-lS"y Ai.ia- a 5”yi-l 4_^»5” jl ^-jay» jl JyL jl jA3 3 :>t d 4iU 


. y byaJl ^1 jJl js^abp y» IP 4 


• 8 J 
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OI ^lp AJ_A>j\Jl ^^3 0*^l-*«jj ^ yC*> *^j-fc A>*j^-I I jApI 0^ Axj 

^3 j as- j ^.JL jIf y>*sj ^wCk_w^^>- IjL>o Ail .<a>Ijjx-s^ a>-1jj ^JxJ\ 

( ( c *» „ 

A^-c^S" J^ J" 4 ^ '"-JjJ <A-y>o C-iijw^A ^j^?! ^jP I AytJ ^j-Ol JzLLa ,J^J&1^-1 

aS"^>- a^£" j\ J -4 A..~.aJ cas jjl ^ t_3^x_> ^i>- cL»jfc>Jj>“i <fT^y>- 

j*zj <_3j-vw ci^Lo-w^^-l a>-I ^^LjL ^jsj ^aI! ,ia>-*^ l LLl j! Ail ^ 

C ( j^Sl*Jlj ^rtSvxJl jl tAx-A 5 j-* cJ*^x_> /j!j tAlS"^>- A~<jr ^^3 .Ay^Jl I Ay» |^5 
-t.,.^-3 Jj jV^ j jy*-L jJjjJ j jl jp .£^j«J JjL& ( ^L®1 l*lC 

t^>-*^[1 ^jP Ali^-^L* (.1)1 j_& IjApI ^JJI A^■.£* ll .ili* Aj .A>«AjJl 

.Ay ^P tL-Al aA JA AP- I Ay jjl jlfsll j_fc lA& j 

^ <3! ijr^ - £-A^ ST'i'L* <-3 ^xj ^_3^vj t JjSfl ^~*+£r\ £-Aj-» ^3 

- j^- % )J\ a£ j>- a^cS s—£ ^xj cJ^j^j cj jS/l aS" ^>* a^S" jl .aj^L-* aJI 

, [5* ^lp AV*^ AjI c^flg It* I jpAJaA Lo^s 4^1 xj ^3js> . aJI >jl J jA cci _^>-l o j+ 
A)V . ^jljJyaJl £j*l jJl ^ jV^llP U J^O ol ^UJl ^ »trwJL' d5" y>- 4~oS j y> ^yk 

oaAs^- Lo.>> ol o ja Ui~l Oy^ AjAp- /^JT 

JIAj! V[ V ij jV^ jl tijj.il>- Lq^ 5 *^j^r aAjLw 

^%-A--^>«JJ Aj2-A>- j. i^gJ i* *JAA>«J £ A) V - fC * y<P Ua^- 


V ^joJjL* A) (Jjij c>a!| ^>tyil AyjJl lA^* l)I jilA^ ' L <^ Ayjlll 

.I^ .sils3 j! (J,! J^Lij oaA^- ^p aJLjj-AJI ^jjuU«aj-t O^ tAjl^-3l 4 ^ixj 

AjI 0j-3 Ay^]l IA«»*J 40AA5^ ^a3lrt^>- C->Ley*J>tJJ oii 4<2J3 a ^J>a VAj 

L* ^j3 J C^y^l ...^ j-1 iilL *.«g 1 Oi J ^ 

loS" L*lC - aL* 15^ A-s^ajiJl L^JV 4 oIApL«-4j A^^Ajyl 

LS? hiSy* 1$-^ . ^j ^ 

. Artl>c_l5l Ay ly jyjJl AjJ-Aj^-1 
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ji I 


LlJp dj- 5 tj^-2 9 -d-uijj^j O y^ L*-n3 '*ij^ 

^ I jjfc ^ ^-flil (. y* JjJ c*j Lulp t _->“y AjS t j>-\ ^L5^ -1* .AjapLjaJlS* 

T^u qJLL>- ... A_pl_Jl AZ>k_>“ o j «J^J>t_Jl OLj jj A-*. a.‘> j y jli JLaJ . jLi-l 

coj^Sf^ <cS"jl_Ju^ ^ ^1p ^gj\ . jLJl ^v» <>:y* j-yjJl 

Jl J,jj .<y\j>yS>i\ <jl ^-U J,! ^yi 1 jjli' jj y^ s j\ j\ 

aJ| oSf ,^a^j Lc.ljr0^ aJ\ «t-Pj c aj^IS* aJL> j <_*> 1 ^“-■»»• * LLs^lj ^j^j^jIa 
\_Jl_U otS" 4jl jJ t L*ljf iJLpljj LlS"S a^j 15^ jO>j jl a] ois* 


Ljajl A^ojj ylb A-Jp yj OlT IS\ U ^ jil ^1 p ^^y^jt-A t -"— 

c^»li L«Jjp aJI (Jt-i-l .L^jL^aJ ^1 j g^IpJ aJjL^- ^ jJd u^*'- 

t H ^l aj yyijjj" olyp j^j The New York Times 

Juij . Aj yc^s]\ ^JP A^-wd £-»Js j LSCj^* 1 cEj^i ^i Ip ^i>«i.l J^>- J 

a>J-I ^5^ jOi ^JaJb" aJ! [Edward Condon] 0 £ * J\^\ 

."’^I/aUS' Jl^cSJJt 


^J-o-xj OLS" yb j y. ^ ^Jp y\ aJI j^-P d^j ^juy\j& UpI 

.QwLaxJI ^JjL—« yfr J^Ap^I LjLsiai ^ Aj^wLaJl Aj^jLJI AllaJLw ^P CL>cJL* 

^1p j^p y>x j ccl^lJ-*j jjj |t-P-j) 

*(J^“ ^ J>^ ci' 

-k-LijJjj oJpL—« A^>t^> ^Jl ^IJlpI *>*uliij C(Jl^“l Ax^.W i J 

UL>-I ^_^ 3 l LLa^j AJLj>* Lxj >-1 tj c_-J I ijL->sJ ^^2 jLj 

j J-A ?1 J_a ^^4 sy^i J$.L^ij j A»;.,fgll c^LiLLJl \v.» j ^ 

A7a ii Ijlj-4 Aj5 JjPj t aTp JlxT.^Y^ ^IpIj jiais^ JLp! 0^ JLsu ?A-o-^jJj 

LiLilS^ (. J-Q-^ A^^aJV- -Lxj J C_J I ^JlP jS" ^il ^ I Ja» jC*J 40^llxil 

^Jl ^li-4 jSsJlo oA^ AjYh>- ^Jujajl ^ ^S"^P-Ul iLl^V^ ^jP 

^ip ^ tA^^^^L lJ..1 y>-y>\ Jf aPj Aj* 1 
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5 


V <■ J ^-r> 


4JTjJ& 4_J^f- 4jb 

(_^l a5”^>-j y* 4_—Oj cj jJl ^ Lj.::._) 01 4_a_jL>- 

.LaJli Jlaj ;^jLo-P jij *3li 0-iPfcj jS- jl 


e-lc-t (_$-Ul -L$-0j.l 

■ *P 


c t- * 

^JJ AJLaj (_j c_j 1 4o>to>- Jb 4j ^jCLj Lo~3 ClL-^-^ ^P Lj?^&P 

. ^JlJyJtlJl iJjfc y-*~J V iSLjlSw* <1)1 l ~‘-\ kjJJi -L*J j C^jIj J.flll 

^jl>- V} Aj*-JL>- *V j-^UaJl ^ajLixll <l)li c j jj Jl>- ,^1p jl 

aJL j^aJI jjt>\ ^iiJl j j./?: 11 A^jtJaJi Ai.~la.ll ^ o^Lbtil Ajj ^Jl AJ-* ^j,l*j 

iJjts <1)1$ |"A_J(^ij 1 Jjk ,*j >-Jsj ij)?- .p-^Jl ^ Aj L.-JP (^JUl ^ 

c^^^-wLl* jJ& jL*_* p-^Jl 1^-JlSw* Ojjjj <1)1 

jiJall ^^l~*Al <1 )j 3 Lfe^Ji>-j p-£jl c^>tP 

0 ^5 y*“ tj <—-> I Aj ^ <j^ JonJ Aj I JwLj OlJ ^1? ^JLa c y>-l ^>t-i>» 

v^-JjP C 1-bA^- .<—Jy*il liUi A^JfcLa A3 jJl ^ *^1 ^Jlp jjj 

^LS L* AjL^Iij —i-1 .^LJ* <1)L J/ywij 

# 

**a>1 ojLp <J^3 US”j *V“^i .Aw^Ui»l \ ^.o,3 L>«j 1-> clc. (> ^A t 

A^Sof LULil <—3^£*^1 <—^^jJill jy^ aJLww* \_*vLwl ^3 Lla cL^j^jli 

Ct^g-j* (^i 1^1 )JLa <1)1 j-Lo . AaIjcI) 

^}\ aJqj ^laJl ^ _ ^iLJiJl ^ APjjOj ^3 _ jJja <->^ ^fto L« jLl^l <1)1 

. U-w^rl L^j 


-bft3 Cj*-^J| L^ol^-w* ^J_P A_*_£J tJ L^l 

^1 Lp aJp j^j-1 u^P^j ciJJl C-jL* jljtll jwXi <1)1 

'—^2^L-5^ ^-^-51 LSC-Jl^ww« o' 4J\ jl 

^lPj ^Lill JpLaxII £* c <j^L^Lil! ?w?ljJl JjjlJl c1a1jI$1>«1 J,*>Up 

4c5^>“1 0 j* . p-^-!l Aj^ laj Jl« ^ Oy. A^3 <1)V JjLa31 

<—3 ^*j L. ^ jjfc ^SsJl L^s_olSs_w4 A-JflJtJ La <1)1 Aj J_j jjUfc f^J>- jpJ U^r*" 
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nL*lp 0 J&£- ^^J>- J J JjLJ £A iJjjV- ^jOL^Aj J jL>- ^TC>- 

j! ^ OIS* Lc.j 4jI jjJJL JS1 ^JLp 01 j^i jj-Llc. OLS" t4jjLS"jJ cl^UL* 

I ^Jlp ^Vl Lal*-« Jli <. oljjLaJl lLUu I^il uy*“ y^J 0^£J 

C*->15" jOlil ^/wIj ^jA i_.x .,■>? ^*Vl 4 oc-Li5" ^J_P LaI£ ^pI t j c_j 

t(_]^-AJ 01 ^>-1 S_)IS" jJ-ULC. OIS' JjjJ . ... 4JP Jj «■»«/2.i 4JJhj0l 

<u^u V j JSJio Llj^ Jj-aj O' >Xiji j y c^3 a S' ^1p 

4jc»^J jJLaJLj 4jd^>- L^_U L-il Jlp 01 

.C^lj jl ji.1 


<L>w3lj 4 jLJ? ^lp jji*Jl j c—- 1 I 4j>u>- ^ llo>- jjfc La JJj 01 

LJj>«J C-JLlgJ JxJl L5 n_J iSs-wA Oj J Jj Jli tOjili 4gwslj aJ_*J>- ^ 1^9 ^S\jlljl ^ 

Li Cj*i' jJlj L_~Jl v^p tLu^VI jT Iil dr^J ."a5Ll>IS 1II 2_™Jl o^fni L‘L$j 

jjj ‘- • -L t{_jlj——11 iLfc ^jp ^Uj^aJI frLAp l^j jS\jjj ^_Sj^** ^zJl aJj*a*JI aJL^ iaJl 

^gi*J LJLp ^Jo (_$ JJl j cAj J jiL <_£Jl!l j»Lll i_~*JlC. jjl tLl^l; tAg*_J?l^} Aj\_>-I 

.aJLaJjUs^ 

c Lfr— j L>“iLJJ jp -Sfl Jjj ^jSjLL* ^jJlc- J>j <jv>- tjjLL! a--o jl tdiJj ^gip 

^ia-.»il jl <_£-Ul tj»L5l ^ j jj I LaJbrj ^i\ 4J^XSJ| 4j j» ^]' /^P j^jcJl ^ 
jL IJl* ."dJJj ^ aLL (^JJl jLCJI J-fi-l j^p-j AiJj apLv^ ap_^>I jl 
jjj l)I IjJj>-j ^jj-l-ll (\jyJth I cLLp ajl^LjJI aLlpVi La ^ LtL-aI 

^I-XLz^>j1 I jy^" 1 » i^ 9 J Aj 1 l 6 . t s T^ I wLil . AS"i ^ ^ l^» * ll)l -Lj . Ijv^ 

.^Li^iJl ^il^Jl a*Ls (Jjj>- LL-ii cj*yiJ«_iJl (*-^^ l$Ll5C-^ 

^^rjjjL alJul <_5-Ul «.IAj«JI Jj. ^Lia^l jjp Lf. ^~hj ^ AjS'j 

^pLj j^Svil j ■ifi'L aS” j£- ^ jj caLJI j (J, jj j 

^ .JjL yil j*-g-*-« JjL jL y* < y a ^ > -L^j^' Li’Ldl (J.I L^j L~*j 

. y~* yS' cLj*XL AjLsJLjjI S*t~ J . i . ‘ J cI-jJLpl A-Lj3 ^jl f C»A^I 
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I-iA jij (JLoJ 3-I yj yS ^js j y* 5 J.<gilli ^ 8 i_JU2j jlS'lil 

4 JL 3 ( JiX ^ t^rUjLUjji (Jc-Lw^o L>~3 c£^ (.aJj Jj>- ^Jj^ jjLoJj?-! j 

4jl J 1 ^ 4 S j^3 J^jCLO 4 1935 tOjCo 4_*_>-\^ 

^yJj>«j . \jt- 4_Ll3 <1_JJ ^ ~CaJ . 4jl^-^J| *^Jl*j l-£-3 

4_*P 1 _X_P I 4_L*P 4 _^>x-a ^3 4 ^.Li-4 ^3 ^ >A 1 a^ ^J. ^ Xp I ^ ^L>tJ«. 1 I wL& 

10 ^ .kJ j* [o^ll ^jk <-pL~J>- obi cGeiger counter] y>^r ^I^pj o^ou^ 

4 ^3-0Lo~3 4 4pb*j . L^-J-P I ^ ^ yA*j* Jl?- .^-•■*> 4J.J 3 ,) 43 jlsS, 

.4-kaJ) ^jjLfljj ^IwLP 4_spl*_P^/l 4 J>-j 0I ^il~o (j! 4 j\_1Lj 50 0jJ3 (JLoJ 3-^ .iiLjfc 

4w^5nwJ^X-w« — p_S" 4jjj^L jj 4 4k>0Jl OJ-Li ^ 4 l,g 4^pl*_P^/l Ju3J 0 ^*^ 

l*V 4C-~~^ l^Jb- ^^p ‘OaJ' 0 Uw>- Cr 4 ^ 

OjJJL 4 ku ^il 4 ^ aJl OLv^J 4 Lo -3 4 ^•ytlj 4 jI jvP . d^X Lo-I>- ^ I oOj-i 

| 4 aj .y*- aIzJj Ay Ajos flj-^Jl J^>- LgJl ^Lp lA«*»^o5” 4 jJj tLg_wflj A4 j jisJL) 

VjJJAS" yj\ ‘4 y 


c « . « * * # e 

1 lg>~ ^1 Ol S '"T' > ^ ^-4 IjLo 4_5^" 

iJljjl li ^ J*~* 015" j-i! lSs-J ^ ^ 4j J j 4A^“ jJl]l ^ 

<i) a^sJ d)^ (JLo^L>-I -o »,a 3 X ? 4_ s ^lj^-| 5 ^ y** 4j>- ^4 d)l 

j^-P . 4^P 4 j^3t t ^3 ji _ o! y* ^ 

01 Cj^ 4 4j ? T ^ 0^1^ J^-i 4 lwL& 01 

? # 

y>*l> ^Ipj . 4-„^a j d^3^3i ^ iJllA ^>U3 2> j->- J-*J Ojfc *^Ui3 ^ J^4 y>- ^JcC. 

4A^>“ eJLs^flj 44 JLw 4 __a.^ ) a]&3 ^Jp iJl^jJj>- 0^3 4 0j-fij v—3 j_^.' do-3 4 ^JjOT 

^ZJLi \^J)p^ y v—3^_*-* Lo—fl ^j}«,<fl J ^-4 ^.JL^ jJ 1 .4^X1 j*l (■ y» ^SC- lo \_C\ 

o-J^ 4jllb 50 jLd- ^ lj 44 -j^- 4^w4 0^5\j <w3 _ 4 W al! ^1 jlajj j (jj 

4_JLm2j 4 £ CLj 1^ 4^ all ^4 Aj2_0_>- dlbjfci 4 j^ ^ju ^ lO_* . 

.U-i 




241 


7 W 2 




d»J U ^Aj .^Aj.x±^} \ L_Si-*j3 j^t\ ^jA 

(_£0j o' Jp <3^^ C fUjJ Aj^j-Jalp- 0_L4 .^tjLuJJ I ^ J) «,.a3' 

0 jyU| o' 05"l Aj' j3- t\_£j ^\j ^lll AjL jL?]' jL^gO ^5 Aj jJ“' /j 4 A_Lj*j I j J3 Jgg-OU*' 

I j^JaP ^y-J Aj' caJLL' ajjfc ^ t^i*J .3L<>-P 1 oO »jA OU^^j Aa'JlJ' ^l3sj>-lj 

^JJL *V ^J 3 -^ 3 j-1 ' lJu& o' <._ j j V aJ' ^p y^ ajUj \jbyuolj Ala$ U^jli 

O' ?0JJJU ^LJljl ^ ^jO^xJa 1 <,_P^J lili. . ' J, flWi * ^l*-* *Vj '^>3" Utij 

£l0? j^« ^ y>r y <L»IJLL' OjU o' Q j £-' 0^LoJjJ' O' j-& jy A>*->- 

AjJ ^'Oj>xJLwcI ^ j-0>r U* ?0il aJL^.j3>' . a_j>- jl ajLw« Aia^-OU^' .lg.la.i 2 I' O'j 4 j>-\ j' 

?Jl*j ^lal> i A,Ia,al lOU £-Jaj A-OajUcL* 


^Alll .^' yll liag-l 0.IP Ajt. > la j ^ 

Aj jLAj iysJiJj} j y £-L'j 4 1936 XyJ J ^ 00 J ^ JW2i by* j^J £-* 

p-^J' 1 $LjLSw» A_0ajlju» ^ J-Lj ,+ ^JJti ^UL ^Li j\lp' Aj' cilPV'j j-UU' 

L-i 4 0>^j' 0J :<hoP aJ1_0?I_^p' oJUT .’’^Jip AjLa-"j "Ipj \y\ 

If 

*V-0j 4^53' j\ < _y ? oVjL 3 *^ Uir 4 j(Jli 

4(_£ 0 yAj 03J^ . J^J' d->l5^ l> 

^3p Oj . Ay. .la" l ^ >1 p 0 ^ C^lJ' A-o^* o' jyju O' llai-' 

A^ol^i-' aJLa-^-I ^/P U^j V 'jjfe . Ajt.^kJ' j^P aJ y ^ T • - 1 Ur, JjJjlL* cU j3i' 

—a 3U :1' Ttactatus Logico-Philosophicus J^p ^ 

O' V Aj' j*-^j - •<>-..a ’ O' UJlP ^ryto ^jP - [a^jL^JjL!' 


. oj^jLI' oj'jLjUU ji' 


,ur 




ji 


j^« 


fLJlP aLju' Ol.TTa' a_1jjj^-' 3J^ CjUOjv? o 3 c^jr-ji-yg«» O^^J 

0^OP AjU>tJ ^^LjIj jS' ^a y*S /^W 3 j-! ^--~-"j . Ao_^L>' aJL—w« ^J,J cUj-jL!' 

o' 03 UI 4 j\y\ A_j>u>-Su Aa-J^lai' JUtiV' -^J^j 0^°^ Ur 4 ^^jp 

Oy^ AJL^j j' A_j>- O ^ 5 nj O' A la j!' *V ‘L^jJjO 3 Jj>-wUJ' 

3^4jy<>3sJl Og^'^>«U s_ ~j^P JSs-Oj ^JLiuJi \jjt> Jjg JLaJ .L^Jj iaa-OU* j\a*i 
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<o\jjj^^J^fl iji_>lif jJL) .~L>-! ^1 ^bjj ^p Ij^-Ip 

4 4^4 A*j jJl U-g sJy^- 4 <_^JLoP ApLaP^fl ol 

.oj^p ^1 ^p ylstJ) 


yp .^Jj L ^ l l o-i-A Jpp. (j L »^toV^ V cLajI^ JbLl jj* L<^ ^jy 

c 1 .loP .^UJl <J^w\j>*_j ^1* L*Lf wL> tbj-jaJl tboJp 4_ j*-i c aL^J aJl *_g_> jo»- 

^ i^jijJl j j l» /a <L 4< i jwb^j3Jl > la * .4 _\-P «a j */2 II ^jb*- A la A H 

\^jlJ> y> AjI O^L-Uj^AiJl Aj!*Aj ^ jjj ^joJjLa j-j^-I J-flJ LC. -L>- lb_A 4c3bgpSH 

aLw*JL» ^3^ • 1^5'^' b*b* A^x-v ^ ( ^£3 4Arw-^Lv^Sf^ bl-Ja fllb A^w^flJ JU-il 

ji-S" J^- jJ,l ^^yjjL» ^jilj cl-Ui^w'l ^ jjj-Ul c..^..^ 4^«L>^ ^ 1955 ^4 p bfcliji 
o-L a ^p Ajal*i*v^ LlJp __ >■ yj Vj V LJj UjL» <JUj cjbbv^j .^Jp 

• ^w-ALa* AjL ^-Abill 


j^Ipl wLflJ .tb^usil tb<»-ip aJLP J^Alil jbxll ^nJw dJjtJ ^juJ jLa ^Jl4j*4 

Ax*g—*Jl ALw A-o«^«* p-SCll lS\^j lixw bbjO AJbjbJlj aJL AljL^S?b jUu^toVl 

AiL^laj 1964 la«::.*! [John Bell] J_^r ^ Ip j? ^p . jLiJ\ 2jJi 

Ol -bil .Aav? C_i IS"" 4 aJ j-A*_>» Aj^^- j w> I Aa^>* £^jb Ab-^°. 

(Ji) c£^Ji y oLg-^-Jrl i y i— s^Ll* Ao^^^P 0 JjLj>-^ 

lP \ ^AJ j*j jbjpl jl_>- L*J l5bjL$W» Aj ^/3 d) L« ^jjj L^_wwL3 /^XJT <3j 

oJla <.1 ^ 4^j^Lap u^jJL b« wbtj ^b^AjaJ\ £il jJl j 

jpbi^j c^jl^ wLaJ .aJ 5" iSbjlSL-* jl 4 L-ii <L*_s^aJ\ cj! jL^>-V^ 

.LlaiJ-l ^iaJl asyu ^jb^iJl £j >\^Jl J y>- aJl>-IjJ| 


0 ^ y& AjL^jJI jy -A_aJ .AjlJi>- IwLa 0 ^ ^P 

jfp . J_AxJJ 4 >,_ a . /^> > > ^P (jl y^*~ 4 A*_^ a1a3 ^jP 

(JjJ>tJ Aw J)\ y*S\ Aj j&j ^ t 4^' 1 ^ Cp^ 7^23^ 4AAil^-C. 4 0^ 

4 U-A wJJj>xj L. ■» ^ fl) ji b«j 4iiJL!i ^ Lpj lij 4 A^aJ-O^" JaJai ^ ^Ss-ftjl jj3 
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^II d^UP^a! 


3L y Jl»0 Jjjuib J iSC-JlSs-^ Ljj ^lll AAj j\ai\ ^_pj ^P?"- ~ i 

.Ia^L*.JL*> 1 ^ L*plj jji 01 iJb ^Jl tC^bj}*vfl!l oJ-A 

44.Pa.aJl ,d_w>«j>-Sf^ oJufc ^Lp *■J-.^ll j^tsi\j (^^laJl ^JLaiJI IJLa Jai*^ 

^yJl oUj^SsJ^Ij o^ij-Ui ^jA JjL^Jl 3*x*Jl . PlJjl L +*.«.*.>? C'.~;J tOjj^J^AJ Pi*>L>- 
1 jjbj t JpPjLu j jjijaj L^jl . j>^ jL* j ^ ^ jj 

j j^Pa La ^jA , ju*S* ^wjLJI <J jJli\ C^ljlxJl 4^5"^ Jk2.'S\ ^P-J^l 1 JL_>- 43 jX j OPS" 

* 4 _ 

dji J5" Aj ^ jjii Li PJLi.} ^i*j 4 Pa all £_Oaj ^P C^jjJ-1 4(_£ ^lai 

^ 4P^juO 1*XA jl ^j\P - l^J*j*J 4 jL 33 4-ta-^. O^^^Jl ^JS"^ 03 

,^jl^«j >w-JJLu j-<kS0l 4JaJLll £-0a j OPi 1 jJ .<_£j^-1 (J,J 5Jaji- ^4 L$L>o 

l_-~JL* 0 j0 ^->Pj^aJ1 cjw\j>x_i^I ^Jip C-3^Jl 

Cji-O *V C-~jU 4^aOL>- j j-Ul ^jA 4_Pj^>3f ^ip J^LbLl PajjJJLc. 

t^L-s^^Sfl d«-LA Oj . 0 j\*/2 9 *LJ^a j$\ d^iljl J j£j J d-^lj^\Jl 3«Jp 01 4^2Jj£j 

. P-JLJL>> L^j-o-S" IS" jL*a jxj c L^JLp -ULa^- 1 ^SLol li.lL? 

^Slail (^1 j J^3j 4 Jaa! 1 £_0aj ^jP jl ^A 2 wv ^ fc >\j^| 

La^jIj 4jiti o^lj^ OPS" .4^>tlg^vll *^Pp C v 0^ w ^“' 

ofl*, a) <U^j^S" JaJa3 0 --jJl^-1 01^*^Pj OP^-S 4il.;»^j ^jj2-^ 'J? 

jy>xj ^ v.. «S"^*1^ 1 ^JpP-A< J l 4^<^1 ^3\ ^^3 . 4^s>- . . J ’) 41^ 

^-s^a^il iJlA ^Jjl4 3*i aJ1_>«JL-o) 1 ^L*S*Pzi 4Pa all 0->lj3 ^Ajl 0j^P 

4Pa all ^3 <da>tJj P-« Oli 4<0JJS ^P P-i jP . P-^-j 0J—^ V &^jLp 4JajL ^ 4 j-<^Jl 

J^l£> ^I^ljJl ^o^Jl jJl y^ tljjl OPI ^a-o ^xll oJ-L> j-^ 1 J 

La Ja^OaJl 4>-j ^lp ^a 4 4>t-^-l y J 4 .ajlJlLI ^ajLvaii-l aJlAj .iJli jl aP^-Vl IJLA 

.^klx 4^w>“ j! 4I^-a l^J j5" _ A^SC^-y^Jl 4pa all ol<pJ 0jC-3«J 
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:>3 ^ ^LilP^I ^ Llai£ _A*3J^ ^ 'M 
^1-P ClJiJ->tlj| s.^ll ^j-XJLC. 4jl iliipl ^3 OL c^.* 4 J 2 J 2 JI 

aIiaJI 3 j}\ .iiJJwij a^Lj JJL*JJ ^iLlI /jA <uS0 t IJLa 

ojjxSi ^ A.a_ p _ 4 -1 c-j J\ jyj . jjtl cbli-L ^1 p . & bT ^La>“ _r~^ ^3~%~°^* 

V - G-^bJlS" - AjI t'LS*3*^ 3 > *- > <m J^‘ LiL~- J V ApSl jJl JaJajtJl b)b lS ji j*~>\ 

.^-^^“1 lb_A jyO 4j jJ AjcLA» 


C/y^^ JLoJ^-I j£*3j^ ’^ 23 JJij . Jl_o_z>-Vt £ t Jb>- c£l Jp-j 

(J jjil V a)1 jy^ JjJU^aJl |7 x_1aj Ap- L^jI ^_ji_JA^sj 0^ ^J,l 

A^jb^jijl ^cjLJI b)l G^\3 - ‘Ajb-I lbL a L>tPj-L« J^vJLJLljl ^[jl>- La 4j\_^jJl I JUfcs . Jb jll 

^3^ £-b JpJl fLoip j ^3 . ^JjJJ AjlJL>* aJjL ^\P 

^ OV'*'**’*^ ljl3 jjIAa ^3^3^ J 4PJPj A>-Lp^jl ^3 

1 ._£--- b l $ \j ^1 t v_>L>- .aLjI^a ^aP j) 

.^J-bajI Lip ^-Lb ^fa:* bJljJb ^>bb>- Aj^3^ AjI 



2_)LuJI J —?»t> 

J<1 i t t .I*t** /<t^* A 
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tb^jillj Jry eft y A a la; * 


oliUuiTl ^4-Aij Isoci_^r* oli i5l^p -Lb>-V l*-i t AjLJjJl 

i3 V c&Ljj^aJ] c-LIp /»lajt^o 4 -JIwLp J jJLll I Jut OJ . Jj^aJL Lfejl^l ^ 

^1p Ojly>o JJi { y vii-jfcb tolj^JaJl ‘Uj.xj U ^jbJ-b Ai^^Ldl ^LJ 

^^■y^jbfc ^ip .^ I?Lto <^ujL)f l ^ 4-uL^Jl 0^ (t-*jWM 

lil b* A3 ^jt-4 i^ju&j . LJbj^ A-L>4 ^iS'l Aibo-pl jlT jy Ol AjLj>- 4jL^j ^ 

ajJj ^1p aJJu Xu (.<^~Jl) .Ala^-^b* ^ j£- LgJ^ j\ &JJl> Ijjb y* J^aj 0^ 

JJnJuJ jL^p.I *jS Xj ^ tPfadfinder apU^ ^ (jiyr^ J* 

. { y y£S\ bJl LgJ-* XjU AjLwwwU 

£l* b*Ji iS^* tb^bj 0^ ^ <bS/ . b yj ^t ^jL» ^ jy 01 j>p 

.AjL-JjjJb A^..** t^AojJl c-b^iJl i l*J tC»Jj jUdS^J £jJ.^LUj p - ^ fcbd.1 ^y 
X~*-^r j**^Jl l5wlSw> 0J aJjJLs A3jC~« ^ip ^1>I y 

i_ji-iJ y J^LS* ^bj ldai£ Jl JjlkJl ^ jy lj^4 ^y &jr^" J* 

AjL Jiaj ^-5sJl Aj JX y^ y J y}\ _ J^j\ lalll (.^y yLfc Jjp . A^l^^-I 

AiP yj 0^ ^1,1 A^-b»~ ^Ip _ A^^L^^uSOl c-b^jaJl a1^1*x 

4™J tA>bi^« •*y L 5^~ (j>i ^b 2 ^ 

li^LJI j 0^ &j^3 _ ^ j ^-Ja.jd\ jy \JL-* 4 ^T l5>! 

j±S J^- ^ yA* - A^-ui) jJLaJb ObjJjU^ U^l$d 0bba.3L^U ( ^<»- : m— 

t t t- * % 

4j^jf y^j _J y. *^-*-^' 0\ y& . A-»j b ^-3 13^* b b^-\ Ifl l**o 



4— J>\ IJ_ a 
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J ^ j J y. tiiliJi 0 t 'OjJjO j.Ldl JOJ . JjV) (*1111 j, 

.<Lo_iSlxi^ (JlSCjol c0l5C« 

AjUxl) \}\y Jj jyl OlS" 4-t-OjI LOjlSwa ilJj ll!_U >-j 

O'Oa yjj O' y>OL <—i~T ^ cLj^'j JLoJ3-^U ; jp O-jjJ-1 j 

OA-O-j V*^ - u^~) . Lit ^^*0 ij fbjOj' eLjp jSCjO 4jL^Is ^9 O' v -O^j! 

b*jyb" ^0^ £-~i ^ JU-' ^-laj J-.L OlS" cSjcO jjl ^Jd\ ji I «0a ^ 

.(aSIIo ,*^jjj *Y 

yy c? <y> jjj oii c 1932 ^Lp ^j 

JLil, tcOjC* £*a> Jju .iJaJl JS'Lill (_iLit ^j c ^OiJl> ^-ObJl J_p- 

Luigi] ,jUJUr lSJ ?OJ cL>-l -Up tli! ^ \j Oil tbjOJlj cL?-V' ^Jp" 

oOLOp ^LpjL jOp ^OJt 0yiJ' ajI^J ^li t_^_L5l ^ L*]' t[Galvani 

0-«_L*J cj-Oco 015" 1938 ^Ip ^ All j>p .aO^O? <Lj^.S" SilO fIJO ccjL ^oUUaJ' 
5 jL^U]1" ( jP [ 4j^-o»a«w I <3'^Srt jt-^] yp] y 

4 l5 jI ^ 3 ; * ^,/S *i j'-Lp'SL 1_Lj OlS" j . aj^cLJI o'iUiiJG a. » . .U' l 

ajjbsi Jvsljj Ait jiP .J^ll AvaUal^-l JjL~. ^jOL LJ OOpCj 

-jb>- (_gi Js. 

o!jj-ai Oy ( J^>- IJlS jb>tjlj jL ^Li]! jS ,Jl 4 j^» ji 

4jai^J.I O' tbj-iJt cols' SllJui ,4 ^_^L|j 4_PrjIl 

10 jj1 4 jLv3^j icJ.1 lj_* jA-Sl-b jA j tS-OisLc* ^ Cill^ A_<Jp ^1 ^jJaAj 

^Jac*o Lot Jji t*>bU oLJ-I ^jP ejO^cj .ojlcpl ^jiOlijOjI O" 01 ^ 

t-f*bgP. ^yu J5^Cj ajaJ y CjOjj^I y> ap j^4 J-l Ol50l jZm O' 

J>^0 j' c2^La,V' Oy'y jij 

^^2 o^” L<j^*3 coLi^Lh^ OUUk .SjUdl^ i,\,y\ Lf yo-^-’ L y2jL<aO«j 

.A—jLI cOJjJl ^ Lv^c..i J^co-j aJV t o -0-b^ jla; j OLO^j L-^jt J 
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i\y>?\ (jJlSsjJj 01 LJlP tS-OL*-* 2-Jl LgJl l 5^ ok^l f ^ g liijl lil 

^j, ^J2j\^&j>- yfr JjL*J t_3 y* tki-U-ij ^LiiJb Lbl jS* 4,J-oJO <Jo~S 43J *.1 iL bjjr»7 

j! Ll*_~~_> ^jj (. bj.,^a p 4x^»lj^ Lojl IS1 tJjLall ^ ,^|!xS"' ^b-1 b^Ub* obJO 

••* J** ilfj* ^ JJ* j 

^J-Jb>tlll v_*j^*J l 4<bb*il ^j^-al I^«lj.2 ^-^>- ^1 jjj j-fi-flj o-b& ^4 

Jjvbic,4jl OJ (J jJb OtS^ JJl! . cL^-Sfl p-Lp ^ «**) oljL-Jaj t^SCjl^jll 

Ct*^- ^ 01 C L&^\»b 4^>- objl^J ~4yP L>- L^jLs^? jj -L>“ y (jl 4 j\Jl!I 

/^P <U_L»1 JfT v„^i>tlj IJlA ijli c^lalb J . <b^~bl pLqJkJI j ji»l <LJj jJO c^LLo_*Jl 

b£*-***-^l 0J->o (^OJl jJfc 4Pjl^ll y* jr ^jjJl iJjbj 4<ukp J&j ^4 4j\Jl!| jX«J^ 

. b J^jSjI ^dl^il 4 jc-Jp L< j p ^jU. -k^c-^jOJ I j)P~* 

JJiP 43 j-^ Ob^o^fl 0^ AaOL > tj ^ j Jb O bo-iJ ^lizll y* U jP 4^*o3»Ji pOp 

LkS" $0 j-**^ jb>*i> V 3JL^kJ j^kill ( JjL>*J 01 ^*,k..b> . <L<LL?\pj 

*)$ ^pL1-4 j b^-U^J cl^l jb~>“ ^J-w2jJj 4* * *JL s <^3 ^3 

4ii? jj £i ji iJUul jl j^j 01 f ji 4 ^ojJ ^LajJI . LJ*^bap 


r 


lllll 01 wXilpl 4jl *^Ai 4 <uii?Ujl j 50*N^ OjI j*Xaj aJsj j ^-k^vO ^ L« jJl 

jj-ski ^p L>cjuo 01 ^jlgi /4 — *^Ulj ^iklll 


^ksiaj jl ^>- oJ_a wLvii jO is" lij L 4 li*>bL>! V 

OLak- 4 0kL>- jL^tilj 0b 5jl 01 cO^ 4Ju^x>tjjl 

o jA jy cJ^ 4-il < .a>Jjj ^iljj i—««**>■ .C- , l5jSfl ^ ^ 

4<u5sJ 4^5j^l Or 4 ** 0 y*J OJjJi 4s^i tJ>l b^ ^Jl" 

(< _^P ^Jj o^P“L a> Jji-k 015^ jy 01 -Iaiju 01 t ^^-4x11 jS* ^y* coUjv-^-l j 



A_o J>\ 1 
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jJ j ^-bbco j-4 /jp tbjl aJ? y^s* ^ j jj 

<—3^i^*l] bj^Ail i> j -4 Ip^-* 0_^i j*r^* ^ 1 jij* b-4 ^J^Lslo Ll^fr (j^AJ i ^^lp A^o...o «/a~ 
|» J J"$“J LjLp bjtb^A^ ^boJ-P j*a jS' LwwJlJ LaL*; 

liifj .A^AJ JJ-b ij\ ^ jJ-l jjj v -^l Cj^JaP ^1 Lp 4^1 Jl* ,2j^ 5^ 

^_lp ^ 0^wl5^ aJLl^Ij blip O^JLl> CM ^J jJL .Jjl ^ip l)j^" bjj 4^fVlJlUj' 

s< 

olf *AaJ .*>LJl 3 Jjbl (J^-^ aL>j>*j /jA ^JlP oJj 4A>w*Ij aJU^Ij^pI Jjc^sj ulj 
^_Lpj 4 «-Lj>“S^ *-b>J»P ^jA jy ^ b J* Aji |t-P j^ . AjI wb LajL 5 liLp jyi 

jy^2J>~ I^ lIT^J J^Sfl *bjpj 

Aj^3 jS> j3l_L^ O-4 AA*^aI\ AjLli>“*^L4 i —-—» drllj^ tb^jAJl ^1 LP 

• g^b j^aJ! L-^^ji ^jU“ ' aj o( ^^Ip 


^l5\j *V cAj^J-Jajij V ^1 ciiJi Oj]u^ajL O^Jb^jiJi bb*^ b y^ ^ lA^Ju <s*3^ 

Aj Joj ^1 Jj L$*A>- A_*jAii>-*^b» b ^ LJUA j 0 Ajbb^baJl 

4AjLx*^biJl l ju A-jj ji\ ^jA Aj pi ^T.^j V j Jj Aj j ^ A^j^Jl C—jI AaJ .^b^-uaJl ^ 

,/» ^ 4_^^wX^- y s^->e-j OwLpLi^ c, j' ^lJLJ^ ^1 , ll^JUI^jll 


ojjJj Ai 

.A^^JjjJbl OJ^jbj^ <3^J 


2^a3'j Jj^ aS*^ xil ^ j%A»bb\ v^Jbbi ^ ijjlf jJl ^j^Ssiil o5 

^ L>-^o- b 1 ^Jj 3 j}** *,<3 II I ^-L^wO a»A9 4 

ob -jr ip ^ [Vienna Circle] bJ aaL^ ^ cJbt>- 4AJb;ll W>^b 

c*aLww-^-\ ^j - 4 a >dla'■ i' A^x-yg^J) ^ ba^ . L^J bb *■ ** a LiJl ^^aJ\ 

^JuS" ^ ^ d«^> J/V-J 4 A^Aj^-j-a^I obLa^il j ^IaJ-1 /jA cjJb .a~Jl> ^-bti! ^a^IaJI 

^1-J-P^cjJi ^1 y\ jp^ ^lp A>c-w>t_v^ cUbj^3J |^Jj 

Alj3la_*£-« jjL-o 4A^ii.Ig.1* A^>-j ^4 lL«l C^~*\ '^1 '***\j*2 ^A^JlaJI 

.±5 j£jlS\ 
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j>- Aala:* 


oIj Jk Jl ji Jl [Ernst Mach] £- L- Jjt 

I^ g ■‘xi £1$.*1*3 /^-C A^jLaJI A^oiCjl U%Jl <JL*J 

0-L>“\ . Ajt^lsJi aJ^IoJI 4j^ji^-t /^4 ^OLj*j 0^ 

j*-l*l' ^ '•M *J (j^ (H-^ ta_^iJl sJl^j ^\s- ij-?y. 0 I' 

aj'-ii-l ^lp Jj^aJ-l ^ jjOiJ Jj' J-*L> O' t j>-*aJI (Jl £-LiaJ' 

jLkpi 000£ JjU 0->u ^jla ■ f ^ l«ll 4j«J '._. K V O' Oi**d ^j«j '-l"** 

Jl^i>^V'j ^jj ^ aI i iSy _J' ^J^oisj d^oiil oJa ^ 

JS\ ^ 4j j la ill of c—- jL^>- £_£jLaJ' ^US^f t^vaLj jJl 

* ** J \ , la «11 j^tJLi ^_Lp L^J^Oj ‘, U ^jA 4j^Igll' ^jA .J Ijk^Oj Ajlillj O^'O^- 

41*^1 ila^P i_-l» t^ OjJl>- ^la * a ' :1 ■/»»- O' 0->O>- lil 4j|j to jlil 

.^a ^jlc- J-b \J jS\ ^ ^^ip- JOj ^ olS” lil l» jL^-lj 


^~J IJl* o' j>p t*>ljt3 tUJjJl 4j ^jJL Lc. jjJucj Ioa ^a V tJlJ-' ix—lijj 

j*^XAj_Ja) t_Jjlarj CjIj jO .j o'OawwI ^ tLoUl ytS^i <_ i,j»_g-i.l 

4ji jjp . 

V^JilJUiS*"! A-flJ .0 l.^ v? ^glJl A-o-»A*Jlj wX-pl^i ^llT j! 

J5" of j-Aj OJ^it—.»^ .^Pol^- 4 j 4ii>- frlOaP-l JU>-f tJj^ 

j>-\ OjJ (^1 ^S' ^3 jy& J jJL [oLj^j^] 

*3J^ip Jl cO_^^j jl f- 4 Jkx^\ oJjt O^-I^ c<*»> 

, Lla Lii»jj A^alLa,** i3L-& O^ |*-^'«-^3^ Or^ ^*a» 4jLui^- J ^-oj! 

L^j ^^*^0 .Lil*AP ^^ oti*AjJ\ O^ 

j^ - L^IAp ^ 


c L.ala^ 0_^vi | A5 . 0 LdOAjl aj ^lajJ ^_paJ1 ^L- wj 1^03 - 

A^Ji o ^ I ^jP ^JjajJJ 4^J5L-4 ^|^sLj2o IO^ju jO_o AjI jS- 


^ 1JjL* -Xxj A^ilajll A-^-0?^ 3 Aoi-^Aj>- Qjy^2.>- iOjft ^j£- ^j-flo *^0 

c-UJlP jlS' C-~3jjl ^ A^-Laj J-^0 CjuP O^ A^oJli-l 
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015^ <jn->- A-*£^1' 'Jtj-* s-L>- ~Laj . r .. f il4 A^^lT-' ^jyP 
. Aj*^[L>- s-^ 4 jJlLizJ| 4JU jla}\ ,^JlP ^oJp ^^ ' A 

AjuJgJl ^ ( ^PJ-L?J-* jV^P OP->t_Jl O' *)Lt5 IjJJLpl t'LL^LaJl ^jGJV 

lijj . ^ O^H 4 _o-j3j jl .^Ip ^T ^y^j\jb |JL* l^^sZpl ^ 

^Jayd*-* i L*j L^jis^Ap <UxJl*JI oIj jiijJl ap*j L• J^>- Jjl^-1 ^y» ^ jJ j>- *^f 
t^~gjLjkJ J^>- t3^VI $-LoO*i] jo ^ j-* ojUj 3^*S/' y*Sf' ,(JjLaJ-I 

^ j*-* *) 4.%-jo^ 0' ' JJLtaA' 

Oj y^2j JOj .sOJJi 4jLi Laj COJjL^J' <LoJX>-' A*jL>- <L^Jjl 5' ApLojk' t^_03j 

.^J**Jl 0 j>- ,■»_*»> L s^3 ^JU s" ' J AjL*-J 0J\ ^jp ' ■A. jJtJ cZ-^kO j-\J' 0%Ajfc ^JjL* 

jV 4jL>tJL*0 cz->^zj <Lj J^\ O' 0L«j^ 3 <J_^i j''Ojfe ^Jlp aLl^SM iOm Or 4 
. ^>.ygi' ^jp 4jpLj' -k-J J ■i'^J jr^.^ lOlil 


j j «,/2~)\ O' ^ AjJ-JjIj ^LflZp'V' j-oJLw^' t (w^jL>- /^4 

. ^ # 

<o^3l l-L_* c-L>- . J-AxU L«LC LsL^ liJjfc ^\jyJii\ i l*Jl ^3 ^JOAJLjiJ' 

The Logic of Scientific 1934 ^Ip j-^UaJ' 4 jIzT ^ .^LjL>- jL* 

[Karl Popper] y._^. JjlT ^Oai jk^] Discovery 

L ®&a ^J iOlj jkzJ' <3^—C^Ljj jj J^JsL 0_^^J O' ^ jJ' ^^-°*k 

O' jk-Jl O^Akj 0«>Lo^ ^Lo^Ij *V 4j' o'^j-« 0V' ^-w^' 

j'-^ ^ j-^-Aj i3‘-^ 2j OSf olp-X^a jiS^i olj^kJ' 

.oJjJj^ 4j^ 4 4^?^P LOjl^ jJkj tLgj'^l ^jp ^kJl 

bjy*& ^^*zo O' *>t«.,/ g? OOw? (^' j^Ip J../?0- O' jk J' 

^Jkj J^JLj 5 y2J>- jCS*VI ^jy' ji ^1>- t LjjJLjT J Jj ^«Ulj AjCjJfli' ^Jp 

. Jjfe' jOJ' Aj k 'wUb 01^" tjjLk>pU A^O 5 jP 

L»j^ OL yu 0? A_Jp O-Zr*- 5 jk-Jl jkz>“l \ -VS^ jJ^J OVJ 

40» A_o_Z^- AAj^k-! Aj^ kl5' ^Jp J V J5 . A-izJL Jj>- J AP J- 4 ^ A^—L« Aj ^~\ 
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JjL li) j>~ AJila-La 


^•vjO 4j I jS* 


IJ^sJb , ^jilsA y>^ P 4-Si5b ^ 

oljLl>-Vl £tIL> ji ^ ojV 4jJ Jjij jJl IJ-w® 4 j y*-*s> 

Jj££'\ (. ^gA. l .*Jjiii £sj>x_J ^S" ^4 4J13 L* ^4^<k5” 3*-""^ ‘U^-oJ.I 

^v^jC ‘UL^Izj 17t2Uj <U^aj J^>- 3 3'^ u3j ^d* 4 jI 

i , - > • 1L.. -. i 11 L^v_*j jj ^|_x 3 3 ^ o LT ~Xj 2_1 . l jj *»y i 4_^x_i_fcj 14J iT L^ ^»«»«.fc 3 1 

. liJfl.^- <j1 

The Logic of 4 jLiT ^JliSh ^ 4_Sli L* I jj& oli ^j-LL J3I ^Lpj 

* 

il 0jkLll flo^_»l J aJI fr js* jUi jSss\ -Li! .Scientific Discovery 

tLij-ji]! iL«JLp jl jl~— >*j aJ| JlS a^J J aJL~» J 

jr^- Aj I JlLalC-'>l! jjya AjjJ 4 A_jL*JusJ| l ji?Lil ^l>t3l ^1 \ J Jt3^s\ 

. iby-iJlj J^Llll i yo j>- XjL^aljk J 


JLUl 


r* 


t t. * c 

^5>Jl 15 n_o 15L^« j^5 \j jl j^.Xiii.lj All ol.5^« IS"\_«^j>- j.y*. 

"Vii* jP Ji J 4A-J jjl I.JU* ^(*W^I jlSC^l) jlS" jl ^I>- 4>T_45-w5> 
auUS" ^Vaa-O ^ , J j\j*J JJ jJUi jUf . A^jLJ aJ ^^xji Aj^>tJl oJu ^Js~ 

jJJi 4 1959 j»lp ^yJ^ri ^>- jy The Logic of Scientific Discovery 


Ajl L^S (J ji 40 ! 4^u 4 aJUvj Aa»w— i 4 jL>- jD 3 J»-*A : ’ C—3 jj! 

Aj jli 40jL«Jl yS“ ^.^Jl Cjy* 1 • . ~3 ^ .„ ■ ~c 1 cJ^ 

j <_£_^“1 iw^ljsl 423J3 j*-Pj .A Ogl l j>tjj V 

oJptiil A^j^Ji ^ JjLa ljw4 jl aJL^w^I 4AP4-^L^Sf 4 1-^ 

1 ^ 1^--j aJ 1 fljj_aJl ^Ljp <. ■ *^>- , q3l Ajwb-tT 1 

JbLl tjr^jLj^_ail <_£jj 1 y_o^- ^jjTIl JjjliJl ^^v^lxil AjL-jliJ' ^ 

Jj ^jlp aljy^aJl Ajy-j^ Jis- c?Til 4[Moritz Schlick] ji-Li 

^ oL>- jJLLi jA . LlJ aJ 1>- JLs— 1 ?t . „r3; jl ^J~S'L» 



4 —»Jjjl ^wL .4 
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c[5i^vsUil tlij-iil ji 4___Jl] "Causality in Contemporary Physics" o' y*j 

c A»_—!l ^. V* r* {* V 

* , ^ » 
'JLi sLdlxJl AjLjc* jl a>- yk yt L* jdJL Lijjj L ala * * IJL-* aJI ^1 

.CjVj jia:ll ^ 


^ ajJi J^-do VI V 4ji ^ “to <Sy** 01 jjP dAL* J^la>r 

!_jij cej^ll' ^tjLaJl a*j d»>di-l : ^ ' r> a i Oi c^SOl ^ .^Lp 

J»p 1 ^5 cLjjjii! oj ys>-j oVLoOa-1 

^Lp Uij t^>0 «^dj J““''Ojxj L* _£jl»j3l dr* <LJl^i yo&rj 

Lo-j c a~~v olLC'jl j IJL* . L» jjOj <_£ j >~I coUl^d c^fUJl 

d-JO-^- ot cLO»"^U AjI AjiOL>- .A-jLoJ^-1 0 ~^x-w? 1 A^-»*- Jl O' frldil^L) cdJ-i-Jw i^Sji 

iAjL^jJ' ^ .C —>j ^ td->da»*j O' ^COi (^1 jjAiC.Ajl ^xj V ^LaIj |_^~^ 

.dpi ji dlC* JkJ 


£_}J£-* l^“ JO ^ J—V*—Ld' Ajj— lil dr 4 U-y dJ-Ld dr 4 jj 
A-aSsU U y Lalal4 L^Ld y>yu Aj^S" ^ dJJ-O ^[JLd- a J* dj-O^- 4 * jy ^gJ' 

• d. i >*!' ^-i yX~ j o! y£-C 

^bV' adA 0^sjla^j d^dll . AjL»*>LiJl pizA* Xs -V oji tdiJi ^Js- 

^LjC^V' ^ d^— f\j yS X>- J,l O_J“0 j A-laJl l5 ^—^ AjdSvJb 

Jjjbj Oj ylaj j*-fll . Zy^zl* jSLio i _ ; i*U]l j^-lfj.jS' Jijb yt- 

[David Bohm] ^y d-io 0 y&\ oadpl JjOj 

0->L« j\jc* L* jS* A^oJoi-l O^LicT.%wl 

C-J 1 4j j£- 4j15^\-4>i ^-o Jx Jl d^Lo«w^wO^-1 

C)\ 4jL5s-^ll .O-jL^La]^ llJ 4 j ^<0 ^i y~M L« La-j-w-a j£- j 

^ip J-w>t-lwvO 4-w©jJ*-! ^ ^ .^?.^ ^jj (j—^ OJ 

c^La^Ixll j d_o^Jl I Jl^* ^jI 
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j>- 4 a la: a 


1 jjt jLipI 4jL^A_aJI _ _ftJ j . 4_^LJLll iSs-J\ix~a 4 j \J j\S"I J-& b 

. ; .~ll jy-v ju ^ 4j yu^a 0(^llxJlj j jj aJL>- ^ Lo^*) p-^Jl p_Pj tbLc LwO?^ 

4_pL_MiJ ^jj o.ilpl <oLJl 4-Jjjlxib 0 

4 L^-j>- j ^ ^Jl-u v— o-Xa 0[ Ojjj ^1 t .*£ *A_ijJ .^JxJl 

^j£- f-LoJiPj 0 j^-jjiJj 4jL«*^jaJ! ^ -“^ c yijil\ y& 

.l*lSl Ojj jl 1 jJ-L ,^5l 01 j^p ^4_*j^5L JjLcj Lo-J j..^ 2 ~>- c^-^Jl 

ckjkj 4^jl^aljiJ tJ j-n^S /1 ^jP 4 j^*-^1 _jy^ ~X^~ (^1 ^ L 0 J 37 *V' c-LouLpj 0 js*~ j ji .1 -ia ^ 
^ jiP ZjZs 4*\J\j jy If! ^1 iijjiaJl ^ l j>-L$h^ 

<A >-1 C^LL*v i)jL^ 4jL**^jiJl ya ^|3<3 y* j C4 . « . »«j Li ‘, ** - *jJl . ^ Jg ^.^-Ip 

4j jJj>j p-gjl 1 -Xj wLi! . 4 JI 1 *j <uiLu ^cjii-> p-l> <jL.^>tJ a,^lp ^j>-L£1j £ 

.JjlJj ^jP <0^*cJl OjC^L^a 1 jPj\Ih3 c^A-Xj J^-JLu ^Jfl.all 1*3 Ll* 

l^-Jl$Lwa J^JajJ ^1 p_^_Lg_>*j 0jJbj^iJ! ( J-s^> Ij iA~* cJ^Jl j 

4jl j*\ p 1 */3 %> 01 .^Jip ^L>«jj 

ji jy& . 4^oJ^Jl O0^ 1 ^.o.^.o4 *jLs^>“] 4,.*...I?^1 4j 

4^h^L33\ 4 II ^|j^U oJjJj> 7 flP ^^ 

^Ijlj «.Lla>“^ VLo-^J 4j jjyju L« 4^L*i 4 j jJaJl ^ y» 

0 g-lit^vL (.0 ^JJu ^ ^ J^ 3 4^iL-«JjiJl -L^-*- 4 

. AJTJLflJl 4^*3\^Jl ^ ^ ^ 01 tb^iil ^ip ^^-yj 4j 1 4JjSfl 


4.tf„.^iflj l J ^Jjllil jliJ *V 0jrflil ^Llj^Jl^P U-La Lo^J 

^ip ji-5sJl Oj-iJaj £.L«Jp ya 4I>»L^Jl ^oJajtJl 4-Jl_iJl Jl!P 

c-L^Jl^Jl <-XlP Lm^ j-sA>- LyLS' 0^Jl 4 jL^J ^ »j j Ot s^a 

01 [£>jjhj «-ljjl 4 j^ lil!l s-L^aJI ^Lp (Oi^i jOl-S^ 0L4 jj jil 
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Ijj y *a5 i\jyJLi\ tLo-U- ^ la»> jli tOVI L*1 . is^liLl 1 ... I» 

Pl_U^I l^\ Ojj-J V UjPJlS” J j /^P IXj«j 

^ J j^>- JjJrl 



j-ic. 




259 


iJsliail 4 jI$J ^ 


Layila I y\ il5l!b vijJL>-lj frbjyjJl iCjjk ^ ^blJl ^ ^^JLail jy ; IJL> til 

Ji ^ (3jbL» ^>xi ^1 p ^^bjjbfc I J-j* Oii tj»-l*Jl 3 j *A>- £-jb>- 

4j-Us^fl c.. ; 2p' ^xJl ^vsjaJ) ^ .(_$^^aJl *bii?-Vl ^ja C—sV y.-~£ , 

>_.....^ ^jUJ ^jojjbii l-b~4 Jjib>- t_ol5” jjz>rs~*\ t2003 ^Lp 

«/2 il 1)1 (Jlj *-La 3 4^SLflJl -t g * : ^ 1) ^*,Itfi>Kj ) ^v. y i. ‘>f i, va . i l J*x>7- (^2Jl 

4jlp -(*-6^jJ-b C-blS" JS"LJull JS” Ij-’J'i ^£-* I_^-bil 

■il^il (jy C^Vb^Ojl e yji i i ycl ^\^ll £_■« C->ba yA>- O ji jJlj tS jjJi ^ ^ai t'— ..lapl 
2 ]Lla 1)1 ‘ _jb^ it bfc^v^b 4 »JL<*jl 11 1)^ 0^%>*bJ3 <■ " J b ji• .,/gll aJUb 1^la• ■" *>1^ 

^>’1 Jll-, oJir LIS'" 4JI JJ IJj*l\ dUi J yu UJ t v.>t J~4 4jt 

. JJLP 4 -jL_v 2 ^S"1 <—-> bJC->A j C 4 j 3£jlijil ^*>LJs ^ 43^ j^\ 

Ojj *.^g II 4 j Jj ^lp- Ld - T - l l ^JlP ^ J* O - ‘<^ 4 ^5*-l 

.(ijbLlj /^P JjL>czJ ^SsJj (b^^ij iy^Jl (Jl <Oi ^Ljl ^1 k_J^1 1 JlA _^lgj) a^L-^Jl 


4_i>wajl ^JjliJl 1)1 J«-^J ^jJlp L .. »j ^5" J1 4J_A?- ^b>o j Jjfc 

(jj5ll (1)1 (J,l ^“bx ^jA jl ^Jl k^JLLl \-j3j.ss->- ;4^a^Jl 

^Js- i3l1A VJ-vM^bizSi ia-vj £j ;h I Jj Jjb?»Jw' (j'j 44^Jsjbc^»j 4^»U 

. si}\ \a~*La jJ-2j V y>u ^^jbp li* 1)1 a ;ta.ij 1 ^ g '1 j-Jpj jb:ji 1)1 feJuJS - 
jb>t_jwSfi i)i j j jjij t^yjjbiii jjSn jiJi i?^Li>tii 

, b-A ^IjCj b» <U>j . J,UJl tSjbtJl <J J> V 
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^lp 0^ ^ 1 j . ^Jl ^ J-JT. \ O^-^Jutlj AaSn^Sn-AiII ^L-il 0^3 l *j2j\ 

Aj i \ji J|^3 j\P YJ aUc* a_—~ lS-o Y Ail .Jj fj jjbyr j\ ^glp Y 

GLc j .^JjujJl!J l^j ^j-aj .^Ip j ajiUs^ jjU* >_~~i^j o I o jj JJLc. jli ^ j* 3 ~ 
li>-Yd! j [c-IjU ] lij>-Y-il Jy_ JPLL jP- ^jU ^-SvJl ISs-j ^3 ^tjUjl ijl US’ 
^aJl £_£jl_aj! JpGj jt- LUj ^Jl 4-oSn Ajda all JL>- l~l£o i[L$j>«j 1 iSj] 
. JjLlxj jl jU« Jj ji 1 Ux.* jl t (aI^UL) 0-La ja l) jjiJjl! ^jU»tj \ ~ "■- ) 


The New York Review of Books ^j 1976 (*Ip cjjSj aJLU ^ 
i JlfJL&V'j k~^i'" Jl j y£y_ jjjJl a—oSM iS Jc±-» ja [Gore Vidal] Jl-U jy>- 

. ^pjLdzJ^ j j -_Ub 0«-bftJ*l a^A IplS ^ ^3 ^jp ^ L - ] ^j Y C bS 1 

^ip b!l jJ\ j!jU*}U 3 | - 0 <U\ - 'a . si \ {. 1 jJ_ 4 J| tUlP C^UiSjjJL t [j ' J 

CjLi^ lij j CjhjfcjA.* ^jjjJj J>P j*-g-*-* U-iUll ^b y ,g ..obi Aj^~Ur^n Axlll jY^ 

l j ; ; «J Aj j£s oLa«i3J»xj J>Lii jl 1_Ji-S" /^P ^i>Li- Aa>^ JJ OJl>sAj AjI . g .ftxj 

jl jl US’ . J j oUl l^jjy LiLii jJaJJj jojjU lwb-« jUpI Oj-Uslaj 

Aj ^UlJl ^ jjU:l\ j jJl J.jLS U A.»a.j 3 jUrj jjJ^«-U» OjJjUxj I_oS/l ^Laj 

bSs jLidl Ul .A^jJp I g ■ - A I i^UJl Ajt»-ls ij _JJW3 jl' iljf -bflj .(j ^3 a_Uj2J jU« 

^J,l caJU-p aJI—. Oj^i jl ^Ja jju (_5-Ll! tCjLIjjJl (_5fp U>U-\ _/ibu 

Afljjki JZ; t=s Ua6 ;1 ,jdy 


^ ' 


ISj^ ^Jt 3 4 -J j}\ IwLw# Ji ^ 1 

4CjLwUa1| 1 ^ U* 1 ^1 ^jL ^LjA3L) ^1x1? A^JLp ii CJt jyi T^jyi jAjb OjLp jL 

\jt 1 ->f C-i f .1 jlW * ^ J ^\s»xjj_ ) <j\ ijlj 

1 Jjfc> . 4 _j$Liaj Ll& 1 wL^ jCaZj 1 

1_ Aj i-15^- j 4_*J J d^j L^" 

^ 4 4kl..„11 OjLi j0^jljfc> \_^j Aj^^ jjJi 

. CJ^UUlj jl!>oS^ /j-* AP 
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wilkil fcL$J J 


S;>Lpi [^.jJl rLj~i] The West Wing J^j JiJi 

j^Jj>^^j ^jjJij tAPjuo jj^Xj2jj lA_ pywj jj*<Ji^o ^JJl <j^>-LJ»l JL >-ji 4^1 jji 

S-Lfc yS^^U C«Jj&LjjLi wijV'l ^ . 0 J) I ^^LwsA«Jl -A ^ .Isll ^I***~a ^-Ipi 

2)1 yA jaySu ( Jj>- Jju La) 4 -JLj>- j%^ I jJ y -,s2 ) , |^S /^v>» 4_JLji^l l 

La Lj j£ ^JajA ^ JlP iJub jLS" ~LflJ ., ,^2-j^i oLj-i J j->" JajyOa 

^jlxi! J^&**o JLj>- a>j~a 1 * 3 ll? i>Lto jl^> jj ^jLjj>- JLo-l^-j ^_dLL> ;^>1 Jl>- Jju 

. LaiIj LJLs*- V L<Jl 3 <, jLji f*> L*Ji J tJL*j L* J*_p J>-i s jr* ^Lj- ^L-^Li 

jliklji ijb 4jaljJi JLp *V (J>-Ul * 1 all £jLs^ v_jJL) < 4 d ll pLji J 

ji ojjAi-C. jlS" lil La «^3t^ya-jSf^ c~J t[C.j. Cregg] ^J" 

. (_>1 . w> . ol!I jjX«j Ji j*jaj ^ sj^' (J j JajLu^l? 

. j^i h^Lp La^j i-Lfc jlS' iii La . . ^A p-LaJi £-jLs^ jLw*J .[FBl] 


»» M .11 
•L^-ur* V- 6 ^j(— 

?Lj& Lojj>rJ Ji £~>r jj\ 

. y jo y\~& i~L~a ySr jSf 4j^-L>- sJ2~w*J 

?L*jju o^-fcLiaJl 4lk>-’!>La J*3 jl -Uaijl 

.^Ul^i Ji j_^P^ pj <..^.^a J Jj t"^" 

i-Lju Jl~Jj t^iajcJi \ g jflX;I j-oJL-^a jS\_22u olw2^»wJ! ^-^aL^Jj ^Ljl 

0p jli J LJl 7 (J jU-tJ ^ ^ IS" _ 4j^L»b jlS^ji J aJIp^-P J C C^'jy>lSJl rj£- 

tjj lXs>~ 1 - * i^d .LiUj *^L*P j^^\j ji JLi 2j Lo- 3 j^J*jL j ji 4 j JL>o -^3 

dji^jyal^Jl yA .4»o^3 J ^.■.-J i Sjb ji jS* .^^LJi ^1^^'i \" - 

,3^ J J J2J iJ JwJl J ^LJl ^J^J y^>~ J _y ^ ^ 

LoJ . ^J-L-jL LJjLp pUJ J>e_^*0 ^i ^ 3li j ^[-^ :> ' ( J i J JW? W gtij ^a ^ 4jjJlj ^>«i i jjb 

?|jjb J yjjjjijb ^*b>«3i jjy* 



4_u j}\ IwL^ 
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oly L* ol tS alia a j y>-j ^JIp ® J-* <Ui*Sn s-t* ^ iJjwJ>l y*-»'l 

L* j-L» i— iyj ^oJL-o y-* ^lp kJllyJ A ■ .a all <1)5 cAiP >«y L* >—■ yjtlj 

^yjyL» 4 JU L« iSJ^r ^}j y~Liij ,J^ '“' l j A 

4-j 1. ; ., - 'l l <U*J ^ip ^Oy^ ^[ l-Lgj • *■—'^L-iJl (j^ 

^J.Jatl -La-1 (_^l L^jjy 2—<ai illiA jj—J) Lgj ^liil C-j~Li-l j^jaJl <jl ^ysyLij ^jJl 
y>u ^jip ^laJl CjL^-j JT t^LoJ^-VI tUJU- y-*j -La- ^1 p i_r* 

a~~Jl ji L*jJ Jj La ^ jJ Lip LjcU c( 

£jU jil O^li^sL (^.aL>c11 Ol - 4-wol*Jl O&A —oLjJl 4j^iaJ (^1 _ 

o-Xa ^laJl oLg-*r j <Jy A^-Lail OjyP /^X_C Ijlisl L2 jI L^jI j>P t4jiL^ (j Jkaj 

4j ^ yj L l-XA £4 j1L> JjL fl_>- 4 ^-wmjJ| , ^P yj J ^ 

. <Xo^Jl I Jlw« 


Ol .^JL J^Lto 4 JL 2 JI Jyj Jl>- (^L ^d_/5l lO-^* tfb^yaJl ^ 

4-Jfc>_xJl 4 jlJI>-I J^bcJl ^lp tb^-JlJl fLJlP 4 jLpI jJti ^LJl jjj ^jt[j jj ^hL« £-L* 
l*-pj LU? LLy^ jJXo 4<ui ^Jyjo <jj}\ ^aI^ laJlj olL>**!Ail ^ Ip c^*jI jJl ^ l*Jl l)I 

^|j>-w\j V JjIa l-L-4 OL LI . 4-0 jjjl iSv-JlSs-w^ 2j /^O^vj 4^- ol 4_iLJL>- 

t4iL>«-s^jl ^ t(^^L*Jl tbjyaJl Lp ^ ^JLslSI J* Ll5i 

?4-J^jJjLUI OaUHI 4jLS" j\ t^pSn OL^jJl 4 j^ laJ jl 

0 

OjjpiJ V ^L! OjP A^J^Lj 0^^L*o 0 fLll ol LLv* c-i^P 

^ Lp Ol L-i ^ju . p-Ac-liO-^l ^Ul OjI y~\ ^As>t^ai ^ g >,<? 

oLjl yjA jJOu t aJL) 4j jl 43 Laj a^a<I jjJ 4 jl>*IjL« ojb^j ^y^i Cj)?~ tL^ t y .JjbVI 
j\ Ol l3 jJU .^yLSfy-^J ^i-P O jijvadj ^LJl 4 j j j aLp ‘ • • ■ ^ IIa Ol J 

. JyL^l.1 j c-l^aJl jj^l *AwjD c-^iJl y*- 3 V jil AxiaJ j! 4jl j^jl 


l,-» ^ aJi ^Jp «*>l ojuLJI oIa 'V ^jo^jLa ^♦-^ ; l jLis^ti^l ol 

4-*t«j L* ^ 0 ^"^ 0^ L caaIOj .^ a ll ^Jlp ^Ls^I 4 I^ »*< 4 b«*■*■•> *-. 
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c-3liall AjL^j ^ ^ 0 J* 


4 3 yu .43 J*\>\ ^1 y\ ^jL*wj A^woJjJl 43^xil yo J-aL*Jl 4-1 ajI j3l 

3%X-4 4j I _^JxJl 4j Jpj J yA J ^ «-A.3 4j j>x-kA 4<JJ J &Ji \jjb> 

001 L-ajJj V . ‘^A.JL^-l J A-P^-O 5 jiJ ^m 2-> 0 L o - Lu j Jc*j Lo- 3 l..^-^. ; V Lo-gj 

^3 4 43^ 4-woJ-*Jl 4 jL>^J aJl JjJ . ilA 4ji^jtJl (S J ^ ^jJ |*^» L7^® ^LiiL^ 

..3 jA IJU (^JJi jJ>sjJl ^ip 4Pj^ d^w^MsO C^^yjjljb Jxj La i Lp 


01 


; 4 fll h A A^yy^i ^ O^wUOXa 4^wo-I>o 4 4-La IS* 4^-oJ-P 43 j*-£. ^X_) 1 *_L^“1 

^ ^^-jV JL^ .p-lxii ^<T jL>~ 4^w^j ^ jJaSU ^^31 y £ y 4 ^jJl 

^ 0^0 t—34 L r OJ' 4j>-J ^lp yv^Li-l ol~3 jfr IS] OJLl ~ 3^liJ 4-LalSvJi <JjUJl 

. oy> Vj L$J <J y>- *)} 4_Jl C-J LolS* jJwo Lo^ 3 jOJl Jx>- - <1 ^-S* t J-..ai. l .~ 1L y-TiSl OAx—^j 
,Ul jl tvJ-«Jl lS \j [Engels] j^r\j [Marx] U Sjl* 7 

S' f I h . A r,< r ♦- I 1 vr . .| - • • s. ^ . . • tl 


CM 


(Jj-J ~Y - --- J * J LOJ V • u ■> 7 - 

l^-al^->~ 1 ^ 4S* ^^sJL} . \ ^ 1 a L*a 1^3 ^3^ 

o/j- 4 V^j 0 j-^JL 4jjpJu0l <w->LjI^J1 jijlau ^jSsJT ^0. ,^S* 4j^*-w^>tll 

^Jl>- Ji-o^ .—^.3^ ^L>«JLj-»^ 1 -jJl^jl L_3*!)Ll>-i yJiljjZ- j yi_Sjy 

V 4dJjJui 4-...L,>- /J^a ^jL L^j\ ^P 4Jw->“ J^-0o Oj^y* Laj3 i y3 

0j)l? ^a 44 _aL>- jJl Lfcj ^xj 


o^ilt 4 S*4l^->-jl ^ tl5 k >Ltl a-w«Jl*J 1 4-wo- t J-l y^ 1 ^ cLjIj U^S*j 

c-Lj^aII 43 4^AJl 4 lOLs ^j-a 015* AaI .i-L ^AJl 

Oi-L ^ . l^gL^V V 4 jLp 4-allIl 4-JjL aII 01 4^70 JJL* 

4Lo.Jj>“ 4xJUail ^Jl*SI y> *i$ 01 Lili ^a^l (yj-& jy^AJl e— 3 I 0 Llaj>-*^La \Jj 4-L>-J 4 I 
4jL^-' Ji . L»Lf ^I>- vJLJLAl) J3 4 4_PjT -4 J <_*>L>s_PpAJ &jy~* Lftjvlpl ^lll 

uU M J^oj t^a The Education of Henry Adams ^Lf* 

jAi j 4»0?jLp 43*>Lp ^LlajJi y* UUaj ^ ^Ja J Joyj 

^ 0 ^>- 43 U? JS* 0wL0> 77 ^^ l 5 ^ lS* da-s3?VI ^v^odlj ^4x*daJ' y* 
. i-iUail 4 jL^J J* ^Jp ji ^1 4 JI 0 ^-tJj 4^0>^P 4 jVj ^O^J' 



A—J j}\ 1-L~a 
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JbU ^ A*J ljL-4 j Ig I <.<s£j}& 'i* (^- ^ 

JjbLi j JJiJ .^ 3 jJ^Jl ^ 4 JiiJ! JLaj Uf LlJ^ c aJL y S j-ol c-LgjJ i y* ^jAap 

^2J ^JL ^ A~wPj vj^i jJl ^ ^Uil3 Aj 1 wLj . aJ)wUi^ll A-^w r ^>*y^5sJl 4»wojJ-l ^Jp qj^ 

Ailkjj Aj y JS' ^_Pj tlij-X>- j%-LJJ ^ v tCS 1 wLaj . JLaj c£b p-btll 

. ^>-Vt 43 yJ.1 ^5" JjjZ o3 jLil aJ*>Va*JI i \£ J l ajL^jJI ^ ^ 

i 

jl AaI ^r .,^ \\ *V 4j| . A-J ^Jl ^ jyjjljt 1 Jl^ 4 AjjL>ti.\ AJJJlj^ lJj& 

^JjLa c A^<J-*Jl A 3 jAtll tjl L Jj l A^JlP olsAvi>u ^pb^ -LLl !1 j I Lj>- jj j j\j bfl 
A3^\jfc t A_v? jl_Pj AubbiLp 0 jpo jl /^SoT_ tA*® ^JL^ju -Ul ^a j_J^ ^1 bJJ J> btii l_L<i^3 

. 3 jJlJ! Ajliia^a ~ - 4^wJ IgJsJ CAj^3 A-woJjOI AaJL 2-4 . Aj 

A_^ jUT vbd_P jj tlbLoj>-| j> . I ^->3 ,*Jb^a yjl J-Ol A-^JU^- 

JUixVb ^L>tJ CJ jj-J J^a ^LpJj*VL jJjcj^ 0 |» ^ LLXo 

.^Ssil l^-ol^wa ^la^a cj AA^ojJl aLl^VI /j-P OjLj OL^bH |%. Ig ?ca ^ . A*j ^Jl J 
^jLwL [Michael Nauenberg] ^jy^J ^jj 0 jj Oj^r 7 ^ U^j 

o-Xa Jia t _j-£'] clr^j *■■— ^ '»!' ^ Lp tJ-^->- 

A_LJj AI3j ^3^J (j^ Lali di-ta ^ ,^-Aj '—5 Ajfj c[aJjL^V| 

. "Lfc® 


J|^*JJ V Aj^ wXSl JdJ . L^3 ^xjiiII ^ Vb ^ jy. j>P 

QjJjvz}\j AjjL>ti^ ojjt> ^Jjla (j*Y tj-o*S3\ 2 bJl L^j J^Lj AAj Jlo}\ ^P 

(Jl^wJl Ap\-wsA3 O^LpJ ^i-P j^ZJL t^\ CA3yi- AaIj ^1 L*3l ^J)uu&^ 

C Aj js^j ^ jywwa A_^_^*}15^ AjtJu A-^a j-o^vJl jwcJ^ ^C^c-s^ . ^JLs^Sfl 

La .Jti3) A^SO t jjJ 

r^ 1 LA3l-La Jj J>P 1-Lfc -X>tJ ^5" s j£jiJ >jl Oj^\» J' ^^jJb V 

?^ijLJ j»-a c jlL LH jjj aJll^I 1]La oj • ap-^-ajL' 
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filial! ajL^J y y 


LlS" y "DULa L *^y j^-^LLi yjyL)\ (J*^L>- -Lg-j -^3 ^j-*il ^jla> jl JlXl 

^*»jIx)I j^1 ^4 -^lilll t^A^ajJl > 4jt^>laJl AjL^*^La] Lgj t- ^-< 1-^-4 j-P Ail Ll-w^^- 

. *JI-J ^-A^Lli t-LoJp j/al ../gT‘>-1 y&^P j'X \j ( ^ r vw<>«J^Jl ^J^P (_]l^-*—^1 jlS* C ji~£' 

yjp CAjjl iSv-J L^S^Li * 4i UaJl y& dJ_}Jj>- A3 j *£. I f-LoJjtii cjj-b •Aju 

^vi?! (J^>- A^*_sJ? * AjliSX LaL>ul c-Lj^jJl s-LoJlp *_ C^Ij^I oj-A . Ajllliil 0 ~La 

J^.Ld! JjJUjjaJI tVj-A ^1 p ^ryCj I Jjfc ^J^LacJ) y . A--jJ j^^-ll 

AjI tLi^L) _ A~~JL) <JL~3 jjl y \^jS C^_^Jl ^ C L^Lo^^j^I c-Ij^Sj 4 <Lj j L^-1 £_4 

cL j»v 3 ll OwLa £4 ^j^LacJl L^jLL? y /^XJT 0 Jv_>- ^4 Aj JXsj j^fl ^ 

yA L^L-jI A^X-^*>L^ coLatll A~~%^Jl c4_j JL^-l i " -lLa jJiJ _ .■» ^ ^ 1 jJ -ill 

^ip ^1>- cOL^jJl J jl^ll ^ A........ Il j tjL^Y J 4<L4*)L^Jl J^uij cjSXiJl jlwJ>- 

CA_»j J ^jLojJl ,■ *4 L/1U3 LXa4 U' . y -.1^2-^ ^_a\_L24 

.^nSs-fil]! ^4 l j\P jJl /^£wLa jju */a~\\ J^> Jj>tj ^ »)g*jl jL>x_a;V^ y j 

a!jLs^ ^3 + ^>- JwJo<L;ili“l y A~*yo£ Aj^Jai ^JlP Jj»j cLj-P jipu ^ 

S^Vj o' y* V cdlta . j1$J U ^1 2 LjL 5^| o^lpl 

jp ajL^jJI ^ ji a*~Ju lj^^>“ y o| c.« »>cj c jj-cjT ljwX>- o 

aJ-s^ AP^IA^>4sJp'V^ ."1! L^A3 j A^jLj^J) y£* 

, Q+X^S* A^j y++J>- ^ 


^JSsLjUj ^Lyaj Ol aIl^V^ O-La JjL4 ^Lp J^j>U*mJ AjI jy ±Ja3y ^LL« O^ 

(J(JjLwjJl (jl J yOj Aj 1 cL^JP tplj5>J jl y£* jX-AU t y$y» 

. J yA-* y* ^ ^Jl tlj y3 fL^Jp JJP 1 -La jl j^P ,^X*-^1 c3Llaj 

L^-ul^-v4 A^-jljl.1 C-J^fjL>cX. Aj yill] 1 tlj^jjjl 0_^<kl!l <J1 jIj jj-\Jl JoJAjP- 

A^iUr ^Jp *L— ■ wv^X* A-o.^.^.4 O’Ij jiaj L>-^j2a1 oj-A d— >cjj 1 JJL) . a_j 5 1>-1 j ^_XJl 
C-^-^Ll J^i j^LfSfl 3 j-A . |JlA yS* 1 jyS J c A-J LS^jiJ (3^ ^L*jl 1 Arf».*fa P jU j! t aJljLj 

Lf^X V j ^ t[Branes] j^3 t[M-theory] ^-aj Jai ^p 
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4_u ^Jl \j»*A 

* A g £- 1^1 ^ 1 -P J-l 5 -Xj*J I 


i jL>- ij^) oL<w^ *V tJJ-3 jjj VJ 

.L^- ij>r ji' 


c-Ld-P ^1^1 ^LflJ . 4J^\^. L wLl ^jA ^_^->tXl l ^-i LXl ^JlP .3 j_£jL-I sbjk <Zj^ j 

. A^Ss-JlSs_^ ^y**^ AAj^Lzj (^jU ^ili-l ^|pLil]l i_Q --•'J -■ 4j^2-i c-\j^ii\ 

Aj^ laj ^jjc- L^jI . A-jSUM Aj^_L aj ^^ O—^-J AaL*J1 4^.-mjJ^ Aj jJilll 01 j>p 

AjI l-^il ijyJUz^jl Jjpj J^*£o Lgjl t A^^wJlj OLaj]\ Jg 

K+jzy* y* JJLlo 0\ cA-jbj-uiiJl jIj'VI y[*A OLa cA-jiLi-1 CjI^jLJI ^1p Jl-j>c Z^.~j 

. C-^-Ja 11 4P yt (3 y&l AP^wj I 


I^jL^jjj j uJ 1 Lgj (J^Aj ^1p ^ji ^Jjo^ La I Jl& 

0**L& JJLa ^-Lj A^Sf - A?x*>t-s^ 1$L)15 La L) Ol aJL>xJ_^j! ^Jlp AA-wo-P O^Li*'! 

Aj pjAj ^jJl ^3j-LwJl ^D.ji bjj l_Pjl ^-a I jo U iiLj& 01 < 2jjiall 

wLj^Jl Jaj 1 ^Jl l*bfe 0) . Lo. ^ . «A XJ ^P I*-Xa*J Lo^lS*AP^v*> ^jP 2J u)Lo^-o*j>- 

.A-j^Jl LjUJj Lcl I^ 5 \_*j iSs-^A ^3 ^P ^J-^ 4 

iiLjfc L)l J-Lj v-i—^>- C(^U Aj l_JJu oSf ^^jLa ^ Ll> oV 

A3jL^s1a aJp lS j *r Cj L-Li^\ *bb^laj -^J ^ ® JjT^ 

. JjS?i CjL12^*>La 


AAj>J b CCjL)^J w^i ^1 p C^CwXaJI ^Lb:!) O^Jl ^jIaj IjSsJfc 

^(^5^ ^ Aj-^oU>^Mji-l Js^L>o L^J <—ij^J ^lll 

0i t ^ypjJu .5jjljfc> CjliL— a j-uP- A^^wJl ^ju Lgj -Iaj^j AAj^ laii 

. Cjb dUJ^ i j» tf lg I a A-j ^bbl A^x-j^wmaJI A*a y>£}\ Aj j 


Aj^J 2jJ\ ^ A-j^J\ ^jbj 0^ AaaDI aL>~^ ll OwLfc ^cj>“^LX j AjI j^-P 

V .-bVl Ji iJLLA }y>r y l^j\ J,1 jy!ij AbVl .A^.iL>JJ A^a 
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LjsUail 4 jL$J 


4 43 j*-* <3 ? *-_T - 4&^i*Jl 4j3.ila.ll 4^oJjl-l ^ ^-(§P jl j^-;-** 1 

. jb Ld J j j ^jallb aJUIS** 43jl C^^Aj.V l£^ j-*^ 


4jaJ“ .illifc d*-—j ^--^jb^lll j^SCli ^ I Jjt> j^Slj -13 4 ^J, JJ)^ s ‘ Jk Cj* 

j^-Jtjj LjU 2• * L.. t s. j jl ‘LJbj-jiJl L-ijjill 413 4 j\ ^jp 4 j^'Jl -XljJ 

. 0-b*tJ jl /jSs-C jvP . AjL^J V L* jj I eli ja /jp t 

4_JLaJj (^j^5^ (_£jb« d-b«-Lwvj o! b_i» . ^lLi^ j^^il jl j^p 

£-J?J- 4 JJjJL jjj^vJ^I jx>*j biP jjj J^L*Jj t^pLaJ^l J'lA^xjVl 

jj^ Jl^wlP t^JSllail 4 jI_£j ^ 4 4-_*j^lxJl j-Ol^i-l jb r*-J-*-dll ^ 4 j^*“! j| Oji ^ 

OjA> jv-jLj jl sJl ^bj-jiJl j j JjjJT.^J . ^ ^ ja jl js*aj 1 ^$La 

J . 4j j Aj>- td~^ AAjLai Jlol jJ>- ilbjii ^\5\j i b» v^-Jo V 4j*V 4 j^Sji 

4j| a} ji ^jad-wj b« A-b- 4 bV 4j_^s3l Ojl> j^Ju jl ^Jl jjJJt JT, 

jli C .^yLj 4 JL-W 4 *V Jbda-I SjL-^ 4 4iL^a y: 4^LaJj jfCjto 4 <Zj>Jj>- 

jJr & j y**a y iS y^ ^*ial o .0 V l^Lil^ja jl l5sdj jjva- UL^- jir jrdJdjI 
4 j 1 jl w_ki j^- \-A5^ j^So jV *-P jjl jlS" jjj jjJ ^ bbJ 4Jud$j 

b» 43jbLd jl ^^1 j>cJ y-b ^b Jb<d5"Vl ^-Xp <wd-P i*_^~J>iu3 jJucl 

j*® ^| ^y^r j| Uj yS“ »«i- , tj ^ 'jy ^laP- *^f| b^i jl?" 

ij bjj^ 3 jl O^iy-1 4_j»b_^A.' ^jlal 4©^-v«*^-b j ^«...aj L^C^a 

,bj5^>-J jl Q. Ja 31 ^Jl 4x3ljJi O^ill 4 ; jlib4 ^jP -X g -lil 
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c^>- ^ J-i (.0y~~jj>. J* ^ j^yX* j'j tl954 J* 

^ojJl ^L> 0^ Juu cC^iAj ai J^l jlS" CL^LpLw- Ajc* 

aJI>- 4jLij>-l ^ ^ ^jy-^ j*_Lp OVS"^ cV-a\_P 4_^ww^_>- 

01 td ^>-1 j-^T*^ ^^-tAlll L^ . Al»t2; 4-PjV^ ^3 Lo^* 

.LgJ>! ^5^ Jy 4 iX 3 ^ ry> (^J-L>- (_£^ 0>“^ 

jl J t<w-> jX\ ) jj£' Ij JjxJj ^1 . 0 jOU 5 0 j Vi ^^LvL} UwLV yvJJ jIa 4 j ^-a oV* - 

t_£-Ul ^^J\ \-Lk -L->t_) V AjL oylj (^i-ivijl j>>-! JJLl .^^Jl lfK_JUx^* J yo>- WusLuo 

. ^ ijjjJ 4-^SvJ AxxO . c-L J*aJ| <A-P- 


aJL^^1 ^Ip Vy-V-ji Ojj t^-JaJl-ij .*l>Lv^' aj yi j>j jl a5*^Ap ^jX\ c.- 

^ iJjLio ji jl J tAjji aLJ 5^lw? iakisi l^. - ,o. ^3 ^i\ cJijjJ ^ 

Ail^tll ^5”" jji ,^L c^V-— 1 aJI ^3Jl j-XjL)Ij .^ A^i_P 

i\S J^Lio djw [Royal Air Force] 2Jxiii \yU e^lyill o' J.I Ljlil JJ j* 

^ OjOL-a yS- J jJb “ifI ^_flj |I C(_£jj-J' jl f3 . O' V' cLj-S *L' jV-1 J_) ■ “>—U- ^'tSAl 


lx.o'iji ^Jl c 1941 (*Lf- j_^l OjlSl!! Ajj[jj .Ljlli ^ ^^ijjL* ^yL o'-l'j r ' 

SjjIjj—J'j iJLJ' [Michael Fryan] JLy J^L" J ^~• tl- >^ :. ; H\J^a jj> 

<us 1*^-1 c<jj_j2' SillaJl ^ilsyJ J,lli ol^ ■[or^'-fr- J -Copenhagen 

. 4 dl»vll SOLiylll (^jlyLl ^iaxJ jy) jLOCwj! aJjIj t^jyJjLto 




4_ r J Jl\ l-L-4 
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. 'J* caL^IJ A30~4 \z k£- LJb iibjb C)b" Aj\ Jy A>- jJ oJli 

laJa.l*^b>rj LgXo jb" Ajl j^jP c^jojjljfc ^ A>-^>- o\ia>Jb 4C-JL0?' 0*-3 cl_g_>-jJ ^4 Jjjj 

y^>- Aj'j d— 4 ^ ^5^ jJu»> O' ^Ap' *•—---la Ajb Ji l£“^' ^ y* Xij • * 

/j^vJ i j bo-^j 4 l Is A >t-L< (.^ y>t->- O^S"" . ^*4 ^j,L>u JJaj Aj' jS' 

^ Aj y^a -X>*j i cA.^jj jJb LpU-1-^1 ^ ^JUl 4*i3'^0 .^jJ J?~ % )1\ £-* li*>U^! 

j C g^! J^- J v-^ 1 £t J» y. (fS'j <.jy £-* ^UwJ y\ 

,^jy jjLfc Oj-Ja^»- 


Jjl>- 0 Vj cc- j jJO ^ *j£\ 0 \i*>\-L?l ^1 

tLJiP jp- ji c c.. : Jaj Jj t A^Lall ^jy- ^ AjuJaJi o*>LJl ^j! C-Jl5" . 0 jOf [ 

jJ£- ■» la pi lJX»l j OJlO Jjc 5 ^ jJl 4^jo jjLfc <,^rN! ^ • ^3 Lla IjLOjj ^Jl)' 

<jLo_P^f' jl A-wLo-j*J^ A^^jJl s-Lj^Jlj! ^la.T.»,»u ^Jl 4A j\sl)\ $\jyJ)]\ ^J 

O' aLla!' Lgj J-o-xj j' ^sJl AjL^vJ' 15'^UaJ ^ ^ ^ ^1 Aj' j 0 -*j . A^j-LL^J' 

Agii ,J,j. A>t_3 A£j Jk2j J.-toaJl \jjb A^j>* <S~~£ 0jb ^ ^^4 ^1,1 r- L>xJ 

l» jLx^ 4 y A^*_b*j' ^J-v^ \ Oj cI^Aj^X^- jl L*^La-4 

. 1 ^*:;«/? 0^-«| wi^j ^j.l Ja") 1-Xo-P I 4 LgJ A :i i , ^>l 1 3*-*yi 

4>-\j\& ^_4j ^1 Ajli cIuAjJjO .^J-«jjJl i-Xfc ^-4 (J?' |^j jl O' jJr 


yjwAOj ^Ji' j_^-i (J jO- O^j ct— ■>j£-\ Ojxj s-Lj^iJl c-LoOp ^j-4 jy-^ 

cA-woJ-xJl A^LoJ^-' ^1 iJLiLp AjJj -0»-1 40-^-^ » 0-^b" O^^J O' 


. aL^L> 0 J^ij iLSi J^~ j JL4 J\S .£UyA ^ Oj-iO'-l 0 r-b"L4 J^JUi y Ju* AjL^jJI 

y** a*A\ Aji 'j 0-43 y\jt> Ol.l 962 jy C^O 0^3 11958 ^y ^y 


.1976 (*Lp 



ijSJu 
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^JjU I ^jA 0 -X*J j-Aj CO J \_0 ^Ol 

257^-oA I L-UvXi^ . { j£ j> AjllS* ^_^JLo*P^ ^ip i ~ l^S_kJ L^\-w4 

j-* Vj -X>-' V 4 Jli-t aaJsj j . [David Cassidy] c^-L^lS" J-jloj 

.^JjlllJ (^J j-m 2 J ^ 4*j ^P r l^i jl tlli=*“i AjI aJj 'y ^ A llSvJl y y& yvP 

jj.> jL*> AsS^a ol«i> /jA ^olil *Vc^liSvjl \Jl a o^apJ ^,4 0^ ^J, Oir L* 

*L ^Sft -^£*1! ^ [Center for History of Physics] j~iJl jjjU j5*y. ^ 

Jjj>u. ^ JiJl J,\i \ijj ^JJV jy 4i3jl> a*^Ut ^ [American Institute of Physics] 
ywJij 0-Xoiil oApL—<JJ Ljajl jj\-£ ^ • ci>J-*-^ 4 l^ilS* ^j-Ui ^ryal^j^JJ ^>wJ^ 

4jcat>-j (,tXj*)$j±A 4_JCal>- ^ J^ 7 A*Z^A y J^l ^ A ^1_P oJu^>- 

^tJjldJ jJ' (^A>*xU ^ AJjLJIj jfJl*jl \j AsS^kA * (,Oy~y> j jj >7 

[Smithsonian's Dibner Library of the History of Science and Technology in the 
National Museum of American History]. 

.(^Jij-cdl li-fc y* ^cufX* [Mary Jo Lazun] Ujj^f yr <_SjL« Uaji 

(j-* [Abner Shimony] J, y~A y\ £-* jy i cU>h J_p- ^-"■>'- s; c-j^I 

.SJllV' [Ralph Cahn] jlS", jaJl j ^ 2 jLp\ Lojf “*J ’ 


[Susan Rabiner] jLIj 01 Jj—* J,'-*-£•' Jt) 


ur^ O* 



4_»J jjl 1 J—4 
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Jb Jf-i l-g JujLj LLLajdl j^^2>u ji5i j/l 0\ 

^‘j\& L«l ."dL^I I«Uj L)l ItXgJ ^l~-j ll V_^ ‘Lij co^L*JlS^j -^-*-jLxS^ 

iJjfc dJ j*j>t ~Lai c4-ildl I [Doubleday] l^^lLo [Charlie Conrad] ^ j £ 

. L*«g_Ji^J . Oj£j L)l ^ OL^" L? jtS^t ^ {Jr **J ^^_jl ^L[S\Ji 

c J, 4j^Ji (^Jl! 1 ^jjjtll t[Peggy Dillon] Jjip c5 >vh ^-^1 cl_^lj 

.^Jywdl dj^-l c_JJ-JJj Lg-J ^ ^dl O^^jdkl 0^Lil vj“^./^ ^ 
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J?n oUjixll y S^sL^ai IS" ,^1 p a— iL>- 01 Cjlii>-0L!d a-ia ^ (J_jL>-i > 

jLa-f-Sfi ^a j^j\S"jLsJhl jL»j j.a»/a ,a £■■ . ^/tli 

(.Dictionary of Scientific Biography 0l» , [j^Lai! o— : ] W*'^arjl-Jl 

*->- yt. ([Giilispie] ^j^JLsr a jy- cS-ib ([aJIOJ! ^^li] 

.tiiii i_J“}L>- jXj jl D JiVt cjI— via>t-SJl aJL>- ^ i all 

l$ji!i ^yJl i_c^vJl 5J'>A-j ^Lf- i_aiSC» ( J^Lio c»S3i 4 j^ laj j y Igl lS ^-> 

l q .~S" ^ jyjjUb oL*>- Ajw. d-^lS" Ji La $j\^ jj ^Lal y | 

jli iiS"j ijCxJiA [Dresden] 0-t— y L$^S" ^Jl jyl^S" <■ [Cassidy] 

jl .<0.^ ll 4jb»«jV VLaSct^l [van der Waerden] O-^ls y Oli l^.tS" ^Ji aJ^ lail 
jJjJl) [Mehra and Rechenberg] -r y-^jj ' 4 -^' dy>rV' i-Ui* rtjjLJi i_jLS" 
.A^OJi Jl AjIjC^> t2L>-1 b> CjJju L^Uo ^1p L> AjV lai* cA__aj 

L^Lo»j j-LL V *cL>t_^2,l A-aLLiJl ^jjIyJ' ^a t[A H Q P] —i (_ * ca i oaOLLL* 

([Archives of History of Quantum Physics] "yxJl fLyi £y j£ i_i_i j\" L^u-da^i .yJl j 



jJl 
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American] 3_a_JLaJl 3-*xui-l aj c—» li tl960 p i-C i3 jjtj 

[American Physical Society] a2>o[P hilosophical Society 
lS 1p -li! .(www.amphilsoc.org|guided|ahqp :JwsUd' -bjil <*j) 

t _5^i^Sfl ^ tAtjjU jS ”jjj jl-j 4_^L« eJut oUs>jiisi 

jS' 4 JU ^ i-i] k_i I LiL» ^ . Ju^t^JjL 4 jc*L>- ^ 

.vJL^LpL^sa)^ 4j1 j£- ,^jLa t A_>iJL3V oJL^j <L 

iuJj ^ JLJliSfl j^U<all ^^JLp' <,^^-a\ b» ^jI 

«C> £-v^l^ ^ AjjJ^-^flj Oj*----<31) LjL>-l <^JlJuJ>0 ^}Lo->" jJ Oli 

4jUj^J . 1 

C> jLj L^Jli : 0 r^AJi Jp L*» J^3 10 

'. 4--t^Lilv^A 

Patrick O'Brian in Joseph Banks: A Life (Chicago: University of Chicago Press; 
1987)«, 300. 

■.jjp ... Jt* : 10 

N. Barowi ed. The Autobiography of Carles Darwin (London: Collins^ 1958A 
103-4. 

olii>-">L4j oLodS” ^ru C~>rJ-« Ljs I aMj. 5 Oj' ^ '-L 11 827 yj y_ :10 

A—’'-! Cr* 

Philosophical Magazine 4 (1828): 161 amd 6 (1829): 161. 

ddj^2 —*j aJI —»j <L~ccl« \ A*>-i jjptjjJl odjs lajt. S5" j>- * 11 . i jj& 

V*^-' jJt[Henry Oldenburg] <_$jOs [Leeuwenhoek] 

! ^ 116 / 4 7 ^ ocelli 
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C. Dobell; ed.t Antony van Leeuwenhoek and His "Little Animals" (New York: 
Dover; I960); 111. 

: £>-yil 1-igJ (_sjlS": 15 

"Brown’s New thing": George Eliot; Middlemarch; ch. 17; Nelson 2001; 9. 

Joj l ; ;_-j ji- jVLio : 17 . 

J. Delsaulx; Monthly icroscopical Journal 18 (1877): 1; and J. Thiron; Revue 
des Questions Scientifiques 7 (1880): 43. 

p. 18: "une trepidation constante et caracteristique"; L.-G. Gouy; Comptes 
endus 109(1889): 102. 

j-ULU jiui .2 

; jlSsJb VJ -Lx! |1 a^jsUiJl s-U ; 38 . 

L.-G Gouy; Comptes Rendus 109 (1889): 102. 

; jAljJl j£xj jl U jV ( Jx£ -39 -i^/ 25 

^ Theories Analytique des Probabilities ‘ehV ^ 

J.H. Weaver; ed.; The World of Physics (New York: Simons & Schuster; 1987); 
vol. 1; 582. 

ILindley; 212 ... JV culV^J-l" jl :40 

; Left 1 p ycVj-a jrycj ^dl dalV^J-l jjl '.42 . 

A. Eistein; Annalen der Physik 17 (1905): 549. 

• Adams; 431 ! SjLp y_ Lf *-L*Jl ;44 
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4 a Wp 5 4)\ M ««a .3 

-Adamst 381 : 'a^JL _ / aS" :51 

c^»-: j-< L--dL» ;Paist 1986: 55 : 2 jj3 a^jpG- -bi-tJl : 52 . ^ 

.[G. Bemont] c_iyf.^j 9$1898 

ojj5” Jl jjyii tQuinnt 159 :' a~£u»Ip aJL~* f 2JLaL :52 

. 1900 c or ojL, t " JjjJl y^il" Jl 

i_^Lt ^ \t-y*£: ^ :"Lol«_>- j£\ i_-!lL> jlif Jl j l " :55 . ^ 

• MS.Add 7653: PA.296 aa^I^ 

‘‘<S^^ J ^ *5S 

E. Rutherford and F. Soddy: Philosophical Magazine 4 (1902): 370 and 569. 

;a2p-G -ti 56 


A. Debieme. Annales des Physique 4 (1915); 323; 


! —Llp 


: 


F.A. Lindemanm Philosophical Magazine 30 (1915): 560, 


VOjj£W JuT .4 

.^>7 *-* 2l i_j cp I aJjLL« ;a^-5G -Lo^>u c^S\- ai!i ^ ‘U-^Li 2t>- ;61 . i _^ 3 

.dJjl / 


-L^P j si-p * aL*4~l u-P j .L..*'i ^ Aj ^**^2 jy \ —^.sL^p .61 . 

, l jy. j I? 1 -I cJf cj I cp^bULa S" jjj 


Bohn CWm vol. 1; and Pais 1986: 194- 95. 
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-.>'!)>■»-*9 a 


: ^ ojJ-I :63 .^y> 

E. de Anrade* Rutherford and the Nature of the Atom (New York: Doubleday* 
1964)* 11. 

aC-Oj^ -Xs * 1 ■• m q' La \ t *w^Lo^o2l 01 JILL 

kijLia Ajl£- j j j 01 197 .^a ^ Eve u y^i .*_£A' OlLc* d~.-4jl 

. ijj J d»b» j^_a JC y ^aJ——a dy^l.ygj 

,ll CJ * j! Jjj £-a iLLLa laillaJl j*J-*-S" SjSls :65 

! jLx_a r~ ^laJ kljlsT l]Ljb Ca—-J t66 

Bohr* CWi vol. 2* 136. 

. ( _j>-. j ^Jyj jj^JJt UlJul i <c ; ie- -».llgl _LL! j»ju :67 

Strutt* Life of John William Strutts Third Baron Rayleigh (MadisonL University 
of Wisconsin Press* 1968)* 357. 

I cljlS” Ajyt^a Tile* ji j £ laj : 68 

Rutherford tp Bohr* March 20* 1913* Bohr* CW* vol. 2* 583. 

t ^U-ibJl ^ Jj*3jjli o y-» jj-2 0jjUJ!" :69 

5jiCUilS” . 1916 fLe- Oi-—AiSf C—*>«j ^j-a l—jiLa iPaist 1991i 191 

c..■ jl <i>o ^ o-XJta dlLjb Lg-LL>- ^ill *ua-~~-Jl ‘CjjsjJt 

^]SsaIaJ C^aO* Z LcJaL :)1 *C*J^va CahjOJl *Y ■ .a ( 4j 1 LOsui 

^-io 01 <jLoO-l O.. .>- tjliil ^Lx-O^IL La <C;ia>»p 2 ]Lla 0^*j 01 yyxx 

J*ii OjjJl 

Jz^'j [ masers] j^o-U cS^LaVl tO~U j taiia-'^LLl a-L* 

.[lasers] 
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4 1920 tjibj 27 t jJ j&lJ .69 

Born; Born and Einstein; Briefwechsel. 

H j— jS- 51 yr .5 

* ^ \ jL>tJ 3-tpl *23 . 

Haraldto Bohn automn 1913; Bohr; CWi vol. It 567. 

aLll. • q \ ■ .. .la a o jyi' j i j'-CipI 5 . ., d <15" ; 23 . 

. £-* di i-3 O 1 

:V» ^Vp-Iip >4! " :24. u ^ 

Sommerfeld to Bohr; Oct. 4t 1913t CWt vol. 2; 603. 

o—J 1961 flpJlll. t Pais 199U 165 :"u^i <di" :24 

. di i_ 5 t^* 1 

• Heisembergt 1989t 40 jyi J, ■J-Sl" '.25 
: o^*00*1 <uJ.U (_$' o 'ji jj,' -tipi ^ :22 

Bohr to Sommerfeld; March 19t 1916; Bohr; CWi vol. 2; 603. 

; 4 oil o' Ej jin :28 • l _r a 
Rutherford Memorial Lecture 1958; Bohr; CWt vol. 10; 415. 

:"JjU3l r- jl ^ oi_^l ^ " :28 

Bohr to Rutherford; Dec. 27; 1917; Bohr; CW; vol. 3; 682. 

• Eve; 304 t' ^ i_-*l!l j^jLc ':78.^ 

■ Heilbrom 88 :"o^p Jp yol lil3 " :81 

^ Lo ;Pais I 'if-LaJl 2ojSf! ^ 2i^ jO 0^1 j_jLutj :83 

.1910 fU ^dJ on 
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; »U^ ^ J- 3 j f li" :83 

Millikan; Physical Review 8 (1916); 

. Jljdl Js- 383 ;388 Cj* Ob-LaVI 

^l^Ol jA-iaj U isj*ll jjP .6 

Von Meyenn] 0_^i : ^g^JjjtSlSl qa c5_ji' Cvs>-i "87 

£jj JjlS" (Jl ,Jjj Lfi 0 -*j 2JL-j ■ ilaa-^Ail ‘[and Shucking 

. 1953 ‘^jL» 31 ^ ‘[Carl Jung] 

5 O* ej I 2ijLi* : 2 _j^>O l cjLlajtiL jSLio |»^iL O iljt ^y. ^88 

■ j [Enz] y\ o^S"i t-ix ol5: tbj-Ah j^w 5 -88 

Jjl jlS "^-jA 01 jl O' 

• Heisenberg; 1971; 8 :"2l*L» 5Jl>u j£ e-US’ ^y" •89 

jjEj 14 O ;jd»>- <J)J " Lgj cO*j SJOj ^g# I La>- ^i^AX* ^aA—1> 189-^^s 

• Enzt 49 ^ <~-OL- ‘1919 

:J jJbj-*-" o_UL»: j»L>Vl »xa a 3) £-«e —j L» :90 

Atomau und Spektrallinien (Braunschewif; F. Viewg and Sohn; 1919). 

Heisenberg ; 1971 :"jU* xO*j 4j .W*' ^ J -4*_/»— Owjj J ,y 015’" :91 

.5 <0* o I aLUL^j ; 24 

.5 O* ej I aLIjL* ; tljVl (J^OJ > l ^...» olS" :91 

• Heisenberg; 1971 1 26 i sjll X><j ji ^eSsj ^$-»i '.92.^ 

• Heisenberg; 1989; 105 :"ol_Ob3-»'jj ajIxJI ^ j e_jl5 :93 

• Cassidy; 1992; 13 l y\ ^ 'M" ; 93 .y* 
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aL^- I j_>- ij^S ^ip li^l L^-# V ~^iy& Oj-o j£' i94 • < _y > 

J-;44>j (.2 t Heisenbergt 1971 \y* 4jL->> r- 

,2J o> i 

.Heisenbergt 1971 c 1 :' sJj2.l \-y» ^2' jOd' 1 :94 

'.<j -* ’ c~*^i' ^jL 4-I k—j^L^Vl I4 a :95 

Cj. 14 of Doctor Faustust in the recent transaltion by John E. Woods (New 
York: Vintage Internationab 1999). 

.Heisenbergt 1971 1 16 :"o>Ldsbyl ^j\JS c—-ils t3JbU o4a :95 .<_/> 

• Heisenbergt 1971 1 29 :" 1 _ s pI«-U 2_>^JaJl -Ci!" :96 .^_y 

t_4 I ^ aJjLL* ; oJjAp o» 1 <2JJ.a o_*j <Jhi L^5*^ *97 

.2] 

iSV-j i L»Lc 1 y js* L^LJ o' jy t,^"U>B-tJ Lgjl :98 . 

: 1922 yy 11 j Oyiy} Jl 

Enstein and Sommerfeldt Briefwechsel. 

t_o I iLUL* i.^- jyyj\jt> '. Lgj' <S^ 41 !tcodJl * :98 -^_y 

A 

Oj£> o' ftj-a-U ,_ji' .7 

lI! ioi~“d yy sJl^j : ft_->L>*p^fl jy} J j bj dJJj -t*j 1101 ■ l _/ 9 

41920 y? y. 20 ^ tj! jy yy jJ 11920 yS-* 2 ^ jy 

Bohn CWt vol.t 634. 

"3_*^11 jl5oVi j* aJL. L. jt- LjJli a^JS" JS" c^S - " : 102 

• Heisenbergt 1971 1 39» 38 :aJbJ' 

jLu ... y ( «c&~$oJ' •c^SO' 4_lp oV j>4 ! 104 
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. A-JJ Aj'Lai J^jliaril l-Ul ^LojJl l)| aJ ysu ^ ^*a 

\Jut> ,^i_P wA1 ■ -^2 jAil LJ_o_P AjJ aJ^jL ryuJ 

O-wJyfc .—i *> j ^ .L-* -5 ^LS" l~ci* iPais 1986; 247 . 

.Serget 125 -cUaj-YL* li~2a-* *J[L.H. Kramers and H. Holst] 


Lf; b~*-i sJL-j y* iCassidyt 1992t 13 : JjLw>j :104 ,y> 

. 4j~\Jl y[jt> 

29 tui—~i' (J.] j j y. Lg-> b-*j 2Jb-j : IJj*- ^ al l J jj jl :106 

11921 c jv°-* yj 


Born; Born and Einsteim Briefwechsel. 

. j j 2] C-* t-J® 1 aLUL* I 4j C-~CC$1 4jI J_Jl dc* 1106 

•Born; 1968; 30 3^Ja*j c_~>pl .uJ" : 106 .y* 

2l c^ 1 _J I aJuUL* : yy~ ^ y*-*& bj y blS" -t^J tL*lx Lali£ ;107 .y? 

•d jy 

2^ c*> i—9 1 aJuUL* ; ^ y\ »c—>1^" c*»L-2sL> ^]1 2)^ -XaipI c - - 1" -CiiJ ! 107 

£* 

1 1-1**—* i) l)1 pj-oJJ '" ; 108 

Pauli; Science 103 (1946): 213. 

.Heisenberg; 1971; 35 : ' y-^i b-* y^. W 1 108 .y* 

UjlSLiJ jjSi bl Jcoi' .8 
:aJUI jy jib j y^•> "111 . y> 

New York Times; Nov. 7 and 16; 1923. 


'. »jL>tl]lj C^V^btil yj C—9^01 ^3EajN< f 1 id-* bl ! 1 12 . y? 
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A.H. Comptonc Physical Review 21 (1923): 483. 

2l c-> e_3 t JJj.Lu :" Physical Review lyL ^ -X>-l V : 112 

.Enzc 36 ylail *5)1 y* jy" : 113 

.Dresdem 292 y~‘y V] L^ ^ i^ai" : 114 

.Paisc 1991c 235 :"<bjllI a-Li q£- ^JjL- c_j jfA ' : 116 .^y> 

van der j c^ 2l c_j d->o : elk** aji 01 Jo JLL i yj : 117 

. Waerdwen 

.Paisc 1991c epigraph ^k I _ r ~-oo Ji* adjl jkjj" : 117.^ 

• aLaj jjj il cj c_312jjLi*: ji^iJ (_$L ^jL jl lOIx-oj ^ ‘.117 .y? 

d924 *• y.y^ 2 4 jy. c^i cl ,y <_r* j l*l£ la ■* ; 118 • ( _^ 5 
Bohn CW. 1924i vol. 5c 418. 

cl924 4 29 c jy J,t jcLicjt ^ Sll^j : j^S"l jl Jja>l illS.^ 

Borne Borne and Einsteinc Briefwechsel. 

o i > 1 sJjLi* : ?^ 2l e_^ ij^ki c^jIS" lil* 1)1 ^k : 118 

.21 

C y)Ji 21 C jy ilL ^j '. ^Ljl y& 4_o^l j\£"Vl Jlj-Jl jl <_!, _JJ—J : 1 19 -y? 

.Paulie Briefwechsel cl924 

c2j 4^- U .9 

.^juyjL^J 2 I e^j e_3 1 al>Liu : i _^jLxJ 1 jl>cul j : 123 -y> 

t, ! j*S>JI l^-j iSw* j 4jJb^ j—J (Jl <UJ ^P-b L>tj [ j j y] jdo -Lai 1124.^^ 

.der Waerdwen ,i c "Quantum Mechanics" y* <dl ys-y 
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Paist jy ^Lp y' Ojb c^jy*.S" jl c£dJ' c3 J^'" * 125 .y* 

c^J^j 18 y jy (J,| 5jj3j5j L^j <0—*j aJL >»j y« \-^Jia-A 4 1991c 261 

.1924 


y c^tJj * j 2 ^Jy ■ c£y~' 0 y* y~~* -0>r 0*V' c-Lj^aJI o| ’: 125 .^js 

^-Ui olyV' '-0* o' <3 j'-ii' .Paulh Briefwechsel y c 1925 cyl* 21 
y J>*jii J' y oby^b .cLyaJi y aJI jl$“J ^-fc' <j>JL>- ~®J y J,y 

cLg-OfcJ Aj jj> CO^'-All ^ yy Ijy i^OJ*y AjJ_> iJL^jI (_£dji yXj' ^.ft -,- 12 : .id^j' 

y cyyp) a~*j Zweideutikeit ydaj o' yy-j J,^ oLL~^ coy 

y«tS" clxjlj L-4 y^ 'odp ^j\S' Ai' y&'.4-^jjj Ojj-^-W' y (a_o_ujJ1 dOljj 
Jj>xJj o' caO j^lSsJV' 2} fc )ld>'U Aw?l_>- O' y VOj Ojj^J^V' y 


yj ydi! c^LyJw^V' y y$-cJl AjJy J! j y -Old' OAJ-^ - 0 *j . y i^i c^Oj>“| 

c a,^* yj£ ^'Op' a*jj' Or* yo* *oi-J yi ■^O^- ojJJ' ^y $ y>? y Oj o' 

c^J-Ljj <2i-ta Jl*j . a^OJ o' <_£' ^Lp cy>*-j 

S. Goudsmit and G. Uhlenbeck] dXo jlfcj' • £j -u- r 1 * 

^1 4 jjj^Jj JjJ- 5 ^ ‘ ij•*■! J y^i i^-U' Zweideutikeit JjjO [ 

eS^' i_r^A 4^JuJl SjjIjJI 25”A^oJf ^ jjLaj (j^>~ lA aJ 

^_5sJl 2-,^>j jl Idjt ^Lp . Ci 0^ Ojj^dl 

. AjlObk' Jyp ' w0-*j ^“-J ^jyJjl_A Aj (JjJL 

. . v 3 _1 2 ] co ^—$ 1 aLL1« \ (T JVOj y JS' OV' ^A»' * 125 .y? 


y\j* £-* 2] C-> ' aJjULa ! ULio l-L-w LoJI^ ol^" 1126 .y^ 

£>: ^i' c 'jd^ CO~u2Pj ... L«Lc d-~4-0^2> J_aJ ! 126 .y» 

c 1924 ^ ji' 11 t jjJ iSy * y^ (jjjl^ jj^V' k* LoJ'j> ! 126 -y^ 


.Paulin Briefwechsel 
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.Heisenbergt 1958c 39 o J>JS\ : 127 .y> 

J yS* lijs :"oi> l* <-y -127 .'j* 

. lii CJ v_i ' aLUL* L-L-l yA Jj V^>eJLjfc 

) aLLLa ^j_4 OjJJ 0 ^5"JjJ La !w\jb ’ 0 OU^I La ! 131 .^2? 

.£7 ^\J jjLk aJL> IL A*-a .il O 

Paulit 1 1925 9 ^jJ jjL* : LLwsj Lj_jo> 1 :131 ■ y 

.Briefwechsel 

c 1925 c_jJ_jj 15 cycOoV 0 jjj I ^^«Lp ! 131 -y 

Born. Born, and Einstein. Briefwechsel. 

cl925 31 4 jj 2 jy\£ J-*-! : 131 -y 

Bohr. CWi vol. 5. 366. 

! Jo-«li .ilLa : 131 . L j^ 

Heisenberg. Zeitschrift fur Physik 33 (1925); translasted in van der Waerden. 

c ji _ySl 0 .j J J ,jj :" joie de vivre [oJj-L>- ^»0J] : 131 .y 

. Pauli. Briefwechsel cl925 

20 co—uiysV yoLO ydf yS lo ^ £ds>_j JiJ : 132 - 0 ^= 

.Dresdenc 51 o—oil cl925 c 

J-J' £jj .10 

J,| yJ^y\ y aJL-j cMoorec 187 .’ £-LjUj IJj i_jLLt)l 0! : 135 .y 

Er hat eine Ecke des grossen Jjij c[p. Langevn] ■ •~y 

bS'j Ji cO- 1 ] <ii" Li y~ yCi ^JS\ ."Schleiers geluftef 

c(_> JO oLL Ljajl yC Ji Schleier 01 y . —;k>J-l y 

^iLa ijjtj t JwLj AxJ^vj Ji luften JjuiJl Ol L*if 
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y L— y* cMoorec 187 — *‘y> y y "<Ua. . j ojLI~L>" " : 138 .y 

■ 1926 j*L>- _y r- j-y JjlgJ 

o-Ia ‘ Moorec 191 :"aJL>- y j,'y$-i : 138 -y 

. Jij jL-jvjJ 

L«JjL oyfl jJjL y—j t aJLjL>- aj yL*j » j ^ j j jl" ; 139 . ^ 

• Przibram c 1926 cJj J\ 26 _j 16 cy^ojyiJ jp-j :"L—U- ' 

! O-CAaIIj 4_LaJkl |^Ay 1 j j) .,<3 ll j A~J*b(^LjcJlj £_S y> . * I]l j^JlpI • 140 . y* 

• Born c 1978 c 218 

.Cj il '—> I ^ jj jj £.* aLLL. ; Af-I^Jl y ajLp jlS" ^jyjjLa ; 140 -y* 

c y 9 ! ^jyyl® iSljlSyyi iliil ^ 3_lLxJ\ a - ^ 11 : 141 • y* 

.Paulit Briefwechsel c 1925 

12 r-jy yL* : y^jyr j ylfjjf y yy_ V ^ jjl ii yH jl" ; 141 .y 

■ 4—i-i ^>r yi' c 1925 c y_ySl 

c 1925 cjyo-9yi 3 C(J,yJ j-yjyL* - jli JySl oV a>-L>- ij;_*J : 142 .y 

:"oj^ jSl ^ jl o-i^ oil" : 142 .y 

Schrodingen Annalen der Physi; 79 (1926): 735. 

y L-jiLi tCassidyc 1992c 213 y> yJ oj y4j oJuLa^. Jjy" : 143 .y 

. 1926 ^Lp* ~cl~*3 ^" ->g) 

• Heisenbergt 1971c 72 iSLilSL* ys- yJ\ y> U:: 143 .y 

• Pauli c Briefwechsel 1926 cyJyj 26 cj,yJ oLs:"^l*Jl ^UaJl" : 143 .y 

yP s? L> ; iJl Jl J-A .11 

• Heisenbergc 1989c 110 y~4 c-byn^l JJL*a" : 147 . 0 y> 




<4 J\ IjL. 


290 


Paist H12 iBornt 1978 Ji* ... njj J Ji. jJu> jlS"" : 148 -y 3 

.19914 297 

ij Ji Jt ob“b/l :148 

4Heisenberg4 1971 j-« -u-k*-* 

.63 t* 1 ——aj jil ; 4~~i> 4-^jj 4——^Jjd " 148 4 ( _^ a 

21 4^1*5 yySy\ '. kp-L^? ^lp tj_4-«3 >0-1 4»4 a 1 ^jl *. 150 

'.y 11926 4 ( j..k .-t-i 

Einstein and Sommerfekh Briefwechsel. 

• (Ocp^' ji-iJl d* ^ oi 4 j^-i^' ji" : 150 .y» 

-Frank4 113 

‘•yj y 8 4 (J>_j~ jr jvjdd* : jyc 1! sIpX« jOi -iyj 4 I 4 J cj LOIS’": 150 .y> 

■ Paulii Briefwechsel 4 1926 

43j jd .i l?1 1 jvdlip y*** 01 lj yAj ijl dddjL ^jyjjLfc £_-vj ^ 015" Jjd I 1 52 • y 3 
,^jjjy[.b 2 ] o —i \ iljLL* :"d^VLo-l L^jL^s^ 

.Uj^J dJ dd ^-3 1 5LLL* ; 501.<?>0 oOjldpl 0j5”yll LoJdd ; 152 'y 3 

i 4 -wdj k' iJL^a jlxj Ljs ; 153 -y 3 

Borm Zeitschrift fur Physik 37 (1927): 853. 

• 1926 4 jv<h*Mji 4 4 ; d*4^ l^Ojl^O^ ! 153 . y> 

Born; Bonn and Einsteim Briefwechsel. 


(y~-t i ij4*l } y* "The Real McCoy" "J-daiS/l r-i^oJ'" 

(j! ®.jW*l' ®4 a jdo Jj .Lilli ,jis>L» ^ Jajcl-o Jiu "der wahre jakob 
yy 44-jI 55"jLc.^Ia4>«j ^5" ol>0 0 _^^j Oh ^1 g- a ^jbllk) 5j^*jl 

.k_—»Jl 4j fJjL 
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ohylaji ; (jLtili oj^ju jjj 8_u_Jl >'J lS"' : 153 

.^-.iLJl J-AiJl ^Heisenberg 1971 ^ JU3jjj ^ £jojjLa 

l y 28 4 o .«» t t:"f a^V' > J! ^ o yi ^ >": 154 

4 1926 

Einstein and SommerfekE Briefwechsel. 

5jou c...< J UiU-lS" . 12 

tMooret 228 ^ J° ji-' iobJd ^j2J L* jU-: 159 

.1926 421 ^ iOi* (JJ 1$j 0...»; i!L-j ^ L~o-« 

. Paist 199U 295 :"ObiV' lo* ^‘U* o^" :159 

' : ir -• j j^s—aJ o' cf <cl oo>-j ci^j" : 160 .<_/> 

o> i5 t_i 

• O^f*!' i'OpI J J jl ijvOi' Ceil" :160 >( _^o 

• Pais4 1991c 295 

i*0ytz?- Jaj\ : jlgJ' J0U- bu> okL UjaX. 0^ OiWjl' Oli" 1160 .<y* 

• ^ (T jVjiL* 

: Glatteis J,[ , 3.4 O' “i*» JjLs- jy o' ^Llaj' 30 J Uo UL»-'" :161 

.^jOjjOs O 2) *0 ' aJjLL* 

■ 1926 4 yyfi 19 4£ jo jjI$J : p’s J' js- ^ L*il J,| jliO O' 0-0" : 162 ,^y> 

Pauli < Briefwechsel. 

.^jojjL^J o 2 ] <—j' iLli* : o—~J LOLoJi" : 166 

4 jjL* 16 £jv>1* • o->J' 0 jO-!' JS” O' Jt o_-j j V" : 166 


:1927 
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Pauli. Briefwechsel. 

tsy>rj.\ laJl '*£ji -1 j*l*J ^ :166. ( _ r ^ 

: J i ... gplU 

Gassidy 1992. 226; Pais 1991. 304; Beller. 69 and 109. 

£d jy -bjU; . 1 3 

4\jiy\ j LJU dyS; "j ^ bJSOi" :173 

= V^ 

Nature 121 (1928). supp.: 579 (editorial comment) and 580 (Bohr). Reprinted 
in Bohr. CWi vol.i 6. 52. 

L«_iL» iPaist 1982 ybaJl e-b-l>- N; 175 

.1909 

: a jyr-Jl J_p- ^ a4jld>y O-~uLi^»l Jjj ^li t 1 75 .^s> 

.Marageand Wallenborm 154 

y l. . j . j . 4 tPais 1991 c 318 ! ^-1 p s* tSjtJ j>p * 175 

■ [Otto Stern] Oj~* y^i cjLj^S 

,y t*c—ii ^il ; <uiS" flj |1 4jl 4-*sL>- Sjjsls 1 ^ jjj -tij : 177 

■ jy ~b li>«j oUa>-"3L» 

dr* ‘J>) •—^Lii jjJ.J diy-iujl Oy. p-gi' jj~aJl" 1177 ,^a> 

• Bohn 1961 ^ oJ-pi -Xij c [Schilpp] Jar' 

; £j^ll jy -b^bd ... .~.ll <UxJ ^ [aS I 179 -y 

;o-o—io^Li- 

Uhlenbecki and Dieke. Nov. 3. 1927. Bohr. CWi vol. 6. 38 (English). 415 
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(German). 

• Hilton and Elkanat 84 dll^p J.I : 179 

tl928 l y\~* 31 c • ki-LgJj jjj ^jy jAjb .., 4 a i- 13 \ 179 .^ 4 ? 

.Przibram 

c~~dT OVI .14 

• Gamowi 54~i55 '." jy-*? ■ ■ ■ ^J^y il928 owj JjlgJ l~i" : 183 

J ': 183 

Bohr in Schillp^ 224. 

,4-LjijJj Ji o dl ^-31 3Jj\JL* ;a- 3\_31 y bLd .Jjl <*sj \ 187 

.r^jyj jL* £-• o dl •—i i aLLL* : b*Lc \jS' : 188 .^y 

•Borne 1968<. 37 aJ oJ>- j' : 189 .^y 

• Heilbornt 154 jf- ^uJ' a>_ JJiS : 191 .y 

Caj SJLvj y L~-^L« cFolsinge 668 :"-kii 4jllb 60 bbjdi j!5” i2Aj‘>b" : 191 .y> 
.1933 1 0 ,~k~pi 8 e[F. Haber] J) ^ 

..xLijj J cj d] ■_> 15jjli« : r b -’ >_/ W"^-' ci! • 191 

4-o-Lc- 0 jy>- V «L>- -15 

‘J^-A y'j" : 195 .^y 

K. Comptom Nature 139 (1937): 238. 

oUje>-‘)UJ ^ 13 a ; i{jyji}\ ^ ^y^As hi aS" j>- jb ... £_ujL» jf : 195 .^_y 

• Forman j> iJbJl 

• Gayt 79 ^ <Sy* ^ • ■ • ^ftSvjedl 1.1* j[ ; 198 
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: J\ S>o jir"" _pr": 199 

Spenglen vol. U 25. 

. 117 jij jil : "a_«-Lp Ojoi- V t\y~ 1 lUl ... j-lij! o• 199 .,_y» 

: 1920 ryLj 27 4 jyl : Jyb U ( _ s 1p- 4 (ji'y fl—il :200 

Borni Born-, and Einsteim Briefwechsel. 

:"b J yvi^^S'Jt":201 

Mehra and Rechanbergi vo). U xxiv. 

JjjUI . 16 

; y* aU .—a ^ j«jt. jJLzxj aiU I jSL>>j :207 

On the Method of Theoretical Physics (New York: Oxford University" 
Press 1933). 


C~«a>- y j*J 4 Aj-A-^_£ ilip-'iL* y Lk5” riJliSfb 0 yv)»U»il O-^S" 

Uia j r ^J j> A■ ^S'l tbj— a3) cUJLp ] oJLp U w j T. 4A^J AjL^laj UU>-' 
cj ycc-v' i _ s 1p “competent to comprehend reality” -Uil 
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